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the evil 
Necromancer 




Guide the frogs 
home to safety 



■Mlim MORE THAN JUST A SEQUEL, A NEW EXPERIENCE 
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CiOSEUP OF A MONSrti? 

REPTOH2 

REPTON met with unanimous acclaim tram games players and reviewers alike. Now, totally redesigned and 
rewritten, we bring you a now experience... REPTON 2 - a challenge even lor hardened REFTON addicts! Not only 
must you collect all the diamonds (more than a thousand In total}, you must also lind the 42 jigsaw puzzle pieces 
which have been strewn throughout the 16 levels, The levels oi play, each 16 times the size ol the TV screen, ore 
connected by a series of transporters which propel you backwards and forwards between ihe different scenarios 
— bul each transporter can only be used once. Each level has its awn characteristics: brave the meieor storms at 
the planetary surface; entice the haunting spirits into their cages by strategically position I ng Ihe boulders; avoid 
the eerie skulls ol past explorers; unlock Ihe sales with hidden keys; and crush the fearsome monsters which hatch 
from giant eggs. Can you complete REPTON 2? 

MORE PRIZES! 

Complete REPTON 2 and enter our competition. The first TOO winning entrants wlli each receive O beautifully 
designed TVE COMPLETED REPTON 2" cotton T-shirt; all correct entries received before 31st March 1986 will be 
eligible tor ihe cash prize of £300 
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CASSETTE VERSION - £9.95 



BBC DISC VERSION - £11,95 



WE PflV UP TO30 D & ROYALTIES FOB HIGH QUALITY BBC 6 ELECTRON PROGRAMS 
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News 

All that's new in the 
expanding Electron 
world. 



Maths 
Workout 

An exploration of 
binary numbers with 
a looK at NOT, AND 
and OR. -j g 

Hardware 

Need a low cost 
printer? The Epson 
LX8Q may be just what 
you're looking for ^ ^ 



Comms 

And Electron shall 
speak unto Electron. 
Yea, and even unto 
mainlrames as we 
assess the new 
Tellstar package 
and introduce you to 
the world of 
communications. 
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Adventure 

Undo the Wizard's 
wicked work in this 
superb text adventure 
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electron 



user 



*FX6 

We round up the 

the osbyte cans 
Controlling even[ 5 



Software 

^ Hempstead to 
vvater/oo our 
reviewers bring the 

ror the Efectron 

33 



Beginners 

Learn how Basic 
'uncfrons function as 

our r UflC[ions ^ « 

Op ?* showing how 
functional they are 

44 




Grebit 

You'N need to keep 
to* 

J*2 cfassic arcade 

° ™gs home aftef a 
n 'Bht on the town? 

38 



Merlin's 
Cave 

O^r wizard brpngs 
sorn© news from Bo\c 
™d contrnues to P 
emptors Electron 
adventure/and 

47 

Sideways 
RAM 

HAM? We explain 
what jf r S and what you 



can us e it for 
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Order form Discs 



Back issues? Tapes? 
All this and more on 
one simple form. 
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All you need to know 
about transferring tiles 
(rom tape to disc. 

64 



Machine Code Graphics 

We pull all the routines together and round oft 
I he series with an exciting machine code game, 
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Micro 
Messages 

The pages you write 
yourself. A selection 
from the many 
interesting letters 
you've been sending 
us over the last lew 
weeks. 
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Expand 



your 



Electron 



Don't miss the 
biggest money- 
saving offer 
we've ever made. 
You'll find full 
details in the 
centre pages. 
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COLOUR^ 

«— ^ . — — — ■ — ^~ T u i tr rcf im uvif My Ejtrf"li 



ELECTRON and BBC 
compatible, Incl. all 
graphics modes 



NOW 1:12 CHARACTERS •■' LINE COMPRESSED 





£569 suggested retail 

price exd VAT 

• Fully compatible With Plus 
1 and Plus 3 

Features; videotex! priming 
Prints overhead transparencies 

Optwrts available: 

m Buffered RS232 interface, 

■ Viewdata & RS232 interface. 

• Apple II Interfiles;. 

• IBM PC dump 






640 dots/line & 1280 doto/ftrw Hires mode. 

84 dcus/inrfi both axes- 

Viewddl* Pnnof>g I BBC MODE 71. 

FrtCtlon few) rdrpaper w,ith vngk ^-i-ffoid A4 

40 cps in full colour 

DOUBLE STRIKE MODE 

Ink cartridge*. 4 million chaiarlfr his' 





IHTEGREK LTD. 

Church GresLey. Burton-on-Trem\ Staffs DEI 1 9PT 
Tel: 0283 215432 Telex: 377106 



Dealers. OEM & Educational 
enquiries vwk'ome 



WITH THE SPEECH SYNTHESISER FOR YOUR ELECTRON 




i 




ISN'T IT ABOUT TIME YOUR MICRO LEARNT TO TALK? 



• Plugs directly into your electron's expansion slot, 

• Allophone based vocal tract simulation gives VOX BOX an unlimited vocabulary. 

• Operates through BASIC with new powerful commands or get talking with the help of our 
word creation program, couldn't he easier to use. 

• Software supplied on cassette, 

• Informative instructions give an insig ht 
into electronic speech. 

• Injection moulded casing designed to 
aid connection to your electron and is 
colour matched for style. 



A serious peripheral that's a lot of fun! ■ 

Available from local distributors or by 
direct mail order. 



Please send me 



(QtyJ 



VOXBOX speech synthesisers at an all 
inclusive price of £29.95. 

I enclose cheque/PO for £ 



(payable to Millsgrade Ltd.) 



Name _ 
Address 



Please allow 14 days delivery 

MILLSGRADE LTD-. 3 HaSycon Court, St. Margarets Way r 
Stukely Meadows, Industrial Estate. Huntingdon, Cambs. 
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**NEW** 
RELEASE 



CASTLE ASSAULT 




DIAMOND MINE 




ELECTRON 



HOME COMPUTING 
WEEKLY SEPT 85, 



DIAMOND MI ME II 




**NEW* + 
RELEASE 



NIGHTMARE MAZE 




ALL TITLES AVAILABLE ON THE ELECTRON 

NOW FROM ALL GOOD COMPUTER STORES 

OR DIRECT FROM BLUE RIBBON SOFTWARE. 

TO ORDER DIRECT SEND CHEQUE OR POSTAL ORDER 

TO BLUE RIBBON SOFTWARE AND ALLOW 7 DAYS 

FOR DELIVERY 



£2.50 EACH 



or 



(MAIL ORDERS ONLY) 
ALL 5 FOR £9,95 



BLUE RIBBON SOFTWARE LTD 

SILVER HOUSE, SILVER ST. 
DONCASTER TEL (O302) 21137/8 
TELEX: 547676 CHAMCO G FOR CDS. 



ELECTRON DISKS 
|% 3|" or Si" 
All live games on Disk 
£9.95 
Mail order only 
Please (late the disk 
size you require, 



e 




SALES 
HIT THE 
ROOF! 

ELECTRON User 
has doubled sts cir- 
culation in the last 



The first nine 
months steady 
sales growth hut the 
lost quarter re- 
corded u dramatic 

i n-c f G E1S-B i 

"We have been 
staggered by what 
has been happen- 
ing", says Steve 
Fletcher of Euro- 
press Sales and Dis- 
tribution, suppliers 
of Eftrctron User to 
trie news trade, 

' Naturally we 
bed expected there 
would be a growing 
number of readers, 
in part due to the 
volume sains of the 
machine, 

' But this has 
taken me by surprise 
- and I've been in 
this game for quite a 
tew y ears. It really is 
a success story in its 
own right". 

[rerek Meakin, 
head of Database - 
publishers of Elec- 
tron User - also 
expressed his de- 
light with the boom- 
ing circulation. 

"It all comes 
down to the fact 
that the Electron is 
an ex eel lent mach- 
ine", he says, "and 
we feel we've got a 
first class mnga- 

"So that add* up 
to a powerful com- 



NEW SOFTWARE IS 

FLOODING IN 



A SURVEY of leading 
software houses 
active i" the Electron 
field has revealed that 
more than 1 00 pro- 
grams are currently in 
the pipeline for the 



Conducted by Etec- 
tron User, it conclusively 
rebuts reports that 
software for the Elec- 
tron will effectively dry 
up by the end of 19S6. 

Companies are work- 
ing cm sume 50 new 
games cities. 30 edu- 
cHiiD.'idl p*og*ams and 
in excess ol 20 utilities. 

One firm alone, 



Tynesoft. plans to 
release a dozen (ides lor 
the Electron this year. 

"As far as we are 
concerned, the Electron 
is a very gnqd machine 
and will be around for a 
Jong time to come' , says 
Tynesofl's Trevor Scott 

"With all the new 
machines coming onto 
the market creating a 
giant user base, it simply 
cannot be ignored . 



Time and again 
during the course of the 
survey software houses 
agreed that the sheer 
siie cif the current 
Eltit l 'on i. hi; i ::-iiS!- '.Mil 
dictate continuing sup- 
port. 

With all those Elec 
Irons having been sold 
over Christmas, the 
market will go from 
strength to strength' . 
forecast Mary Spence, a 



Users query Mail story 



ELECTRON users 
throughout i he UK are 
becoming increasingly 
upset over unsubstanti- 
ated reports casting 
doubts on future sup- 
port for the machine. 

One story which 
prompted a flood of 
letters to Electron User 
appeared in the com- 
puter section of the 
Daily Mail. 

It claimed that the 
Electron had "flopped'' 
and insisted that it was 
unlikety there would be 
any new software for it. 

Here are extracts 
from two typical letters 
urging Electron User to 
clarify the position: 

+ + + 

"MY f amity has been 
delighted with the Acorn 
Electron we bought 
nearly t& months ego, 
end find Electron User a 
stimulating extra. 

"But we're a little 



disappointed at the wor- 
sening availability of 
software, and are distur- 
bed at comments found 
in the Daiiy Mail- 

"Can you say any- 
thing to dispel our fears > 
I would tike to recom- 
mend the Electron to 
f fiends, but .." h.f. 
Butcher, infield. 



"f HAVE been an Acorn 
Electron owner for just 
over a year now and i 
am becoming increas- 
ingly concerned about 
the computer's future. 

Recent drastic price 
reduc t/'u i ?i ami run tu urn 
in the media, suggest 



SPECTRUM TOPPLED 



THE Electron 
became the mast 
papular hp me 
computer in the 
UK during the crit- 
t c a I run up to 
Christmas 

Although final 
sales figures have 
yat to be officially 
released^ the 
machine was 
reported to have 
knocked the Spec- 



trum out of the 
number one spot, 



bar. 

Once returns 
heve been com- 
pleted it is expec- 
tod that leading 
High Street giant 
will have 



sold well over 
100,000 Electrons 
during the festive 



director of educational 
software house 
Kosmos. 

Her views were 
echoed by spokesmen 
for all the leading 
software companies. 

'1 feel that the Elec- 
tron has got a lot of life 
left in it", said Adrian 
Kearney of Slogger 
Software. 

"The machine has 
much to offer both 
software people and 
peripheral rnanufac- 
turers". 

On (he peripheral 
from, a mapor supporter 
of 1he Electron is 
Advanced Computer 
Products. 

"We have several 
new enhancements fur 
the machine due oul any 
day which will ensure it 
will be around for a long, 
long time to come . says 
John Huddlestone of 
ACP 

They've tried to 
wr ite it off many times in 
the past - but they ve 
been wrong, just as ihey 
are now . 

Trevor ScOlt of 
Tynesoft had the final 
word by insisting that 
Electron users them- 
selves, could play a 
major role in securing 
the future for Their 
machine. 

"Much depends on 
themselves ". he ssid r "if 
they maintain their 
interest, then there will 
always be support". 
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Danes help produce 
new Electron titles 



SUPERIOR Software 
has linked up with | 
team of programmers 
from Denmark to 
produce a string of 
Electron releases this 
spring. 

The first, Cilade1 r 
is a conversion from the 
BBC Micro which the 
Danes worked on for 12 
months. And if offers 
placers the chance to 
win prizes of £ 100 and 
£200. 

Superior brought In 
i ha Scandinavians after 
becoming interested in 
their programming 



Users' 
fears 



■ 



maf the outlook for the 
machine is bleak, with 
ft» possible hating Of 
production early in 
1986. 

These suspicions 
were reinforced when 
Oixons purchased a 
large stock of the mach- 
ines and proceeded to 
sett them at bargain 

ftr) a • :, . 

Not only the com- 
puter, but the software 
for it concerns me Few 
software companies 
seem witting to invest 
money in the creption of 
new titles for she Elec- 
tron (Micro Power for 
instance} and slowly the 
easting software avail- 
able is declining. 

Acorn have said very 
tittle about thb, ami I 
feet a definite answer 
should be revealed. 

It is only fair we 
Should be Sold, evert if 
ihey are to remove the 
machine, as until then I 
am reluctant to spend 
any more money. 

Please could you 
inform me of any infor- 
mation that emerges?" 

Malcolm MolynouB, 
Luton. 



methods. 

''Their involvement is 
necessary", says Christo- 
pher Payne of Superior. 
'Nol only are Ihey very 
good programmers, but 
they use a fantastic 
impacting technique"'. 

Thfcs allowed them to 
cram in the 100 detailed 
screens, colours and 
host of animated 
characters which fea- 
tured in the original 
Citadel (in io the- Elec- 
tron's smaller memory. 

"The program ovar- 
spill appears as a fluc- 
tuating patterned strip 
at the bottom of the 
screen v said Payne, "It 
is I he unly way it could 
be released on the 
Electron" - 

Citadel itself is an 
arcade adventure, The 
aim is for the player to 
deactivate an enemy 
leleport system and so 
prevent an invasion. 

But before he car do 
so he must meet many 
challenges and solve 
many puzzles. First the 
Citadel must be escaped 
from, ihen a Witch's 
house. Stonehenge, the 
pyramids, deserts, 
mountains and oceans- 
Other dangers in- 
clude fearsome monks, 
mummies and wolves. 

And to make the 
cjumc more exciting 
Superior has hidden 
three crowns within the 



adventure. The first 
person to locate any two 

will win noa 

There is also a prize of 
£200 for the first person 
to obtain the game's 
maximum 99 points. 

An earlier release by 
the company was 
Repton. Now an en- 
hanced version, Repton 
2 — more colourful, more 
puzzles and with im- 
proved graphics and 
sound is available for the 
Electron. 

Both Citadel and 
Repton 2 cost £9 95 on 
cassette. 




Product ol Any<t.< D.innh cotifteraiion . . . Otadet 




What is 




Bite not being dropped 



RUMOURS that 
Acom^ofl had aban- 
doned the Electron ver- 
sion of the besl selling 
cult game Elite have 
been strongly denied. 

Sevetal dealers and 
other members of the 
computer trade had 
contacted Electron User 
to say that they were 
unable to obtain Elec- 
tron versions of the 



game in the run-up to 
Christmas. 

But Acornsoft'S mar- 
keting manager. Jemmy 
Preston, says the dried 
up supply pipeline was 
only a temporary hie- 
cup. 

"it is true that Elec 
iron versions of Elite 
were out of stock for a 
while", he told Electron 
User. "But we re- 



ordered in time to get a 
significant number of 
copies on to the market- 
place before Christmas, 
although we were not 
able to supply every 
dealer. 

'However we are 
again reprinting and 
there should be no 
shortage of Elite for the 
Electron in the forsee- 
able future". 




popular? 



COMPUTER snfiware 
charts don't always 
accurately reflect (he 
True popularity ol 
games, says Electron 
User subscriber Neil 
Sedgwick. 

So he wants the help 
of other readers in com- 
piling a new kind of Top 
T?n for Electron 
software. 

" Norma I charts only 
show how well the 
games are selling, and 
not how popular they 
really are", says Neil 

"For example, many 
people may have bought 
Overdrive and not liked 
it Out neady everyone 
who bought Micro 
Olympics - not as many 
- may think It is 
wonderful 

"What is really 
needed is a system 
where Electron users 
can vote for their favour- 
ite game. 

Rather than just 
moan about this I would 
like Electron User 
readers to vote lor their 
favourite games so I can 
make up a proper Top 
Ten. 

"I would like users to 
send me two Top Five 
lists - one for the games 
they most liked, in order 
of preterpnee and one 
for games (hey least 
liked". 

Neil's address is 2 
Keldholme Road, 
Hodley. Leeds. West 
Yorkshire LSI 3 UN. 
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UPGRADE BOOSTS 
ELECTRON'S SPEED 



100 PER CENT' 




A NEW upgrade for the 
Electron is said to incre- 
ase the machine s speed 
by up to 1 00 per cent, 
making it comparable 
with that of the BBC 
Micro. 

The Elk Turbo-Driver 
from Slogger also 
enables the Electron to 
run non-Mode 7 BBC 
programs There is no 
need for software 
modification. 

"It will give the Elec- 
tron more life, more 
scope than ever before, 
in fact, send it into 
overdrive", claims Slog- 
ger director Adrian 
Kearney 

"Users will no longer 
be looked down on by 
their BBC counterparts 
Rs ihey will be able to 
access a lot more 
sophisticated software, 
such as Elite end 
Aviator, and run them at 
their proper speed". 

A switch enables the 
user to alternate bet- 




Efectfon . . . "mQY>»$ into overdrive " 



Add-ons 

for quiz 

A HANGE of software 
modules called the 
Factfile 500 Series has 
been released for the 
Electron by Kosmos 

They supplement the 
existing Answer Back 
Quii program? also 
produced by the com- 
pany. 

Each Factfile covers 
new ground with topics 
including natural his- 
tory, general science 
geography. first aid, 
arithmetic, spelling 
English word usage and 
British history. 

A database of 500 
questions u ivd 2 000 
multiple choice answers 
15 contained in a 
module. It is also fully 
compatible with the 
Answer Back games- 
Price is £3*95 on cass- 
ette. 



ween turbo end normal 
speed The driver board 
- which is compatible 
with all add-ons such as 
the Plus 1 , Pius 3. 
Rombox and adapter 
boards - can be fitted by 
Slogger or any of its 
authorised dealers 
Ftelurn is guaranteed 
within seven days 

Price is C42. 

A kit is also available, 
priced €29.95 but Kear- 
ney warns thai it should 
be fitted by someone 
with considerable ten- 
dering Skill 

The processor chip 
inside the Electron has 



!□ be unsoldered and the 
board, with chip now 
plugged in, soldered in 
its place. 

News of the Turbo - 
Driver comes shortly 
after Advanced Com 
puter Product's announ- 
cement that it is to 
launch a module for the 
Electron which will 
increase program 
speeds by up to 300 per 
cent. 

The module - a Tube 
interface - does this by 
enabling the user to 
connect a second 
processor with 64k of 
entra ROM 




ONE of the growing 
band ol Electron owners 
using their machines for 
serious applications is 
the Rev, Leslie Cowley, 
vicar of St. Leodegarius, 
Nottingham. 

With the aid of Mini 
Office software he 
maintains records of 
payments to his 
church's covenant 
scheme and also uses 
the database facility for 
keeping information 
about His parishioners 
up'to-dale. 

St, LeodegariuE is 



records go 
on database 



a si.qhlly incongruous 
setting for high tech, 
being one of the oldest 
places of continuous 
worship in the Midlands. 

It was built by the 
Normans in about 1200 
on the site ol an even 
more ancient Saxon 
church and is named 
after the martyred 
bishop of Auton in 
France 

I believe I'm the 



64rh vicar ol Si 
Leodegarius and I'm 
certainly the first to own 
a computer" , says Mr 
Cowley. 

"I'm the latest in my 
family to own an Elec- 
tron. My grandchildren 
have them and my 
son-in-law, a Ministry ol 
Defence computer pro- 
grammer, writes games 
software on his as a 
hobby". 



What's your 
top score ? 



so you think you are a whin kid when it 
com«B to computer gamei? 

Well here's your chance to prove it. 
EtuctrOri User has taken up a reader's 
suggestion to provide a monthly highest 
score (or Shortest time where applicable] 
table for games listed in recant issues. 

All you have to do is to record your 
optimum performance next to the 
appropriate game, If you are number an e r 
then we II let you know in the March 
i»ue- Remember, please 
pren't ail Electron Users? 



! 



Paint Roller (November* 
Defuse {November) 
Missile Attack (December) 
Get Set Santa \ December! 

Fruit Worm 1 Janua ry \ 

Helicopter Rescue (Jan.) 
(Shortest rVme/ 

Grebit (February) 



P^fl flflfl ■.■.■^•^■■.■■■.■■■■■•■■.laaBaiariarwiatiri- p l fc. a IJ a I J ■ 
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Pfe&5B cut out and send to Top Score, Electron 
User, £ ufopa House, 68 Chaster Roed r Heief 
Grave, Stockport SK7 $NY. 
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ELECTRON TELETEXT ADA PTE fl 

Electron adapler ntjw available, includmn 
emulate! Mode 7 allowing you to run long 
Adventure type programs 



L 



1 



• Advanced dasign uses me latest 
technology will handle ANY (ulure 
enhancements lo the Teleienl system eij. 
lull field: 9 bit data transfer: 2k pagas elt, 
9 Simply plugs into the Plus 1 interface. 

• L&w power consumption, less than 
200ma. Optional powar supply available. 

• User friendly menu driven software 
■ncludipg cKltnded DSCLI and Qgword 
commands for access from BASIC 
programs. 

• No user- HAM retired (PAG 6 remains at 
default velueL 

• FREE Tdesoftware, no access charges. 
4ai present updated weekly.) 

• Save selected pages 10 disc/laps tor 
later retrieval, 

• Full access Co all Teletext services and 
Channels eg : CEEFAX, ORACLE. 4-TEL 

f> Gi^s you a real rime clock at your 
disposal TTlME). 

f> Free software upgrades to allow for any 
enhancements to the teleten service. £gi 
eKtra channels, full field data on cable & 
satellite systems elt 



» Easy to lotlow comprehensive user 

• "No hardware, limitations, il can for 
enampte receive virtually unlimited numbers 
oi Channels. 

• Works with SolidiSC SWR. 

m Utils disc available including printer 
drivers allows pages to be selected and 
dumped direct to a print** [no more TV or 
Radio Times lo buyi. 

Simulated Mode 7 display is achieved by 
usinfl tr >e on board Teletaxt display 
controller which includes an enhanced 
Character set and allows a higher quality 
display with cKTra control features such as 
Alpha eiact true double hahght and Ihree 
languages. iHigh Mem: Using the new 
Mode 7 is at 6000) This feature also 
allows large te*t "adventure type" 
programs written lor the BBC to be run on 
Che Electron ie. Colossal Adventure 
Display is achieved via the RGB output for 
the Adapter with an optional UHF 
modulator lor users without monitors- 



The Morlcy Tfiletent adapter iniroduces you to the world ol Telete*l 
at a price that wont break the hank. Instfe h you will Imd the latest 
in second tjenoraiior Tc::i:ii:kt chin technology, which unlike Our 
rivals wtio are Still using chips designed more than eight years ago, 
will be My compatible with any future advances in the Teletext 

W,1h ihe Morley adapter you will gBl a unit ihal automatically lunes 
itself in to the required station <no more mess.nfj around with 



screwdrivers in the back of tha easel, a vser friendly menu rtnven 
program easy to lollow instmdions and a 12 month warranty. Add 
to this the free downloadable teachware and we are Sure that yOu 
wll aflfee that we are offering vou one of the best bargains on the 
market Irrfl&v 

For technical details 
1091) 251 38B3. 
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Electron shall speak 
unto Electron . . . 

. . . and even unto mainframes, as NIGEL PETERS 
assesses the Tellstar communications package 



THE envelope landed on 
my desk with a thump, 
"It'* the new Electron 
communications package 
from Pace", p&niad the 
managing director, tired 
from carrying tha money to 
tha bank, "we need a 
review, quick". 

"Is there a manual 7 ' I 
asked, stupidly. "Of course 
I here isn't. A manual indeed. 
You'll be warning your wages 
next . came the reply as he 
headed back to (he vaults. 

"'A manual", screeched (he 
luathsorne Waddilove from 
behind his back copies of the 
Sun. "Real men don't use 
manuals". 

Odious toad. I know (or a 
fact he goes to bed with ihe 
Advanced User Guide each 
night, Thai's why he always 
looks so lirad in the morning. 

However we Peters like a 
challenge, and ihe result is this 
review Of Tellstar. ihe fascinat- 
ing combination of HS423 
interface and communications, 
software from Pace 

On opening the envelope I 
found a neat black plastic box. 
obviously destined for one of 
the slots in the Plus 1. 

Coming from ii was a black 
lead with a Dlf\f plug (like the 
one on the cassette lead} at 
the end. 

And since Tellstar is a 
communications package it 
didn't take me tang to figure 
out thai it was an RS423 lead., 
the bit that goes into a 
modem, 

So I fitted the cartridge into 
one of the Plus 1 slots, put the 
lead into the modem, switched 



on and got J nothing. Well, 
trial s not actually true. What I 
did get was ihe 



sign that showed me that the 
Electron still had the Pascal 
cartridge fitted. 

Now it was a sale bet that 
inside (he Tellstar cartridge 
there was a ROM containing 
software. The problem was to 
get at it To use Pascal or View 
you just use a star command 
as in: 



or: 



■PASCAL 



mm 



So I was certain that what I 
needed to Invoke Tellstar was 
a alar command, but stair 
what? Wall: 

♦■hit' 

didn't work and neither did any 
others. I jusi sal there gazing 
bl ankiy a I the screen 4 1 spend a 
loi of time doing that) until 
inspiration dawned, 

Tellstar is e communi- 
cations package produced by 
Pace. And Pace produce an- 
other communications pack- 
age. Commits r, for the BBC 
Micro, Vou get into Commstar 
with: 

SO why nol try lhal out on lhu 
Electron? 

I did and lo and behold it 
worked, which was wonderful 
for three reasons. The first is 
that il it hadn't you wouldn't be 
reading this enlightening 



review. 

The second Is that I was 
1 h i rl y I a mi liar with Commstar - 
it's the standard communi- 
cations Software many of us 
use - and the opening menu of 
Tellstar was a dead ringer for 
Commstar' a first page, 

And the third was I had a 
manual for Commstar and. 
with a bit of luck r Teflstar 
wouldn't be too different. 

The result was I was able to 
explore one Of (he most 
exciting pieces of Electron 
software to come my way in a 
long time. Without, I may add. 
the aid of a manual or a safety 
net- 
Tel Istar provides Electron 
users with two things, The first 
is an RS43 3 interface, the 
second is the software to use 
this interface in conjunction 
wiih a modem (of which more 
later) to talk to other com- 
puters in a number of different 
ways. 

If RS423 looks familiar it s 
because the Plus 1 start up 
message tells you that it's got 
an RS423 even when ii hasn't. 

The story goes that the guy 
who wrote the software fot the 
Plus 1 was told iha? n would 
have H n RS423 built in while 
Ihe guy who did the hardware 
wasn't informed of this. 

Whatever the truth of the 
iale, now. at last, you can 
attach one to your Electron. 

But, having said ihei, what 
is it? 

Put very simply, an RS423 
interface is a device that 
allows information from a 
computer to be sent along a 
wire to a nol her computer. 



To go a little deeper into it. 
it converts data such as Ascii 
codes from the parallel 8 bit 
form u sed inside the micro to a 
serial form which can be sent 
bd by bd along a wire to 
another computer. 

It also does the reverse job, 
taking serial information bii hy 
bit From another computer and 

rearranging il into ihe 8 bit 
form that the Electron can use 
in its workings. Figure I shows 
this happening to the letter A, 

Actually it's a lot mors 
complicated than that. The 
data can be seni at different 
speeds along the wire - the 
baud rate - and the data itself 
can take different formats to 
meet different conditions, 
hence the terms such as word 
length, stop bit. start bit and 
parity that all communications 
freaks come to know and iove. 

Also, apart from the very 
simplest cases where you can 
just use a wire between two 
RS423 ports, you'll be using 
ihe telephone system to send 
and receive signals. 

And to do this you need a 
modem, a device that takes 
the signal produced by the 
RS423 port and converts Ft to 
a form that can be sent long 
distances Over the telephone 
network. 

It also does the reverse, 
taking the signals from the 
phone line and turning them 
into a form the RS423 can 
use. Figure II shows how the 
micro. RS423 and modem 
work together. 

When you first enter the 
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world of micro communi- 
cations you'll come across a 
lot of jargon such as parity, 
protocols and baud rale. 

I don't have room to go in 10 
them all in this article and 
really, there's no need to. as 
it's all done for you with 
Tellstar. 

The communications 
software is there to make lira 
easy for you. When you firsi 
enter it, it's set up to default 
settings, which are the ones 
you will usually use. As you 
gain mors experience and 
want to try different baud rales 
and so on, Tellstar allows you 
to change the sellings using a 
simple lo fallow sequence of 
menu choices- 

We'll come to some of the 
different settings later. First 
lei's take a look at some of 
Tellstar's uses and just 
mention the jargon as needed. 

Since it's a communi* 
cations package the obvious 
use of Tellstar is to communi- 
cate, But with what? Well you 
can communicate with other 
micros, bulletin boards, main- 
frames, databases, viewdata 
systems and all sorts of things. 

Figure IN shows some of 
the alternatives. 

Tellstar does all this com- 
municating in two mam emu- 
lations or modes The first is 
tar mm a I mode,, s general- 
purpose mode which allows 
communication with ell sorts 
of computers. 

The second is the Prestel 
mode which turns the Electron 
into a Preslel terminal, allow- 
ing you lo enter one of the 
largest viewdata systems in 
the world, 

When you start off, you're in 
terminal mode but you can 
change between the two 
modes al the touch of a button 
from the main menu. Figure III 
gives some ideas of the 
possibilities of each mode. 

Since it s the default, let's 
explore at the terminal mode 
first and look, at one of its 
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si m plesi role s, the chat f acil i ty . 

This allows you to phone 
another micro user and talk to 
him using the micro's key- 
board. Tcj do this, all you have- 
to do is to press C to tell 
tellstar that you want to talk or 
Chat to someone. 

You then phone the person 
up and when they've nicked up 
the receiver, switch In the 
modems to handle the signal 
and chat away. What you type 
in appears on the other micro's 
screen and vice versa, 

Strangely enough, you 
won't see what you type in on 
your screen unless you press 
the E for Echo option, so it is 
mirrored or echoed back to 
your screen. 

01 course behind the scene 
things are a little more 
complicated- For a start both 
micros have to be using the 
same types of data packets, 
sent along the wire at the 
same speed. 

In compuierese, the two 
micros have to be configured 
so they can talk to each other 
This includes various menu 
items such as Initialise and 
XOM/OFF and such matters as 
parity, slop bits and so on. 

However the joy of Tellstar 
is that the default options (for 
the technical: 300/300 baud. 
8 bit word with no parity and 
one stop biO a-re perfectly 
adequate for chatting. Thai is, 
so lung as both micros are set 
up. or configured, this way. 

You don't have to concern 
yourself about the settings 
unless you want to. And when 
you do feel you know enough 
to experiment, Tallsisrs 
system of menus makes chan- 
ging the options simple. 

Just chatting may seem a 
little daft- After all, you re 
linked by the phone, why not 
talk to each 01 her 7 And. of 
course, that's right. But chat- 
ting has its value, as we'll see, 

A second use of the 



terminal mode is 10 send files 
from one computer to another, 
a procedure that Tellstar 
makes simple. 

However when you're set' 
ting up to transfer files, it's 
always best to chat a little first 
to make sure that all the 
settings are all right and lhat 
the telephone connection is a 
good one. 

Then, when you're satisfied, 
you can transfer the file from 
your micro to the other at the 
touch of a button. The file 
transfer method used by 
Tellstar will handle practically 
anything, programs. Mini 
Office files, data files, what- 
ever. And. of course, you can 
receive files as well as send 
them. 

It's a simple way of getting 
information from one micro to 
another. I've used Tellstar to 
send programs from my Elec- 
tron to a BBC Micro 40 miles 
away. It certainly beats the 
postP And the other micro 
doesn't have to be an Electron 
or BBC Micro- 
It can be any micro SO long 
as the data it sends obey the 
same conventions as you- are 
using. Having said (hat, unless 
the Basics are very similar, this 
fends to restrict you lo 
machine code programs and 
Ascki files. 

As I've mentioned, sending 
files is simple and you can do it 
at the default settings- 

If you try altering any of the 
H5i2 3 ii uonhguracions to 
speed things up or talk to 
another micro with different 
communications software - 
you might have to experiment 
for a while until both micros 
are correctly set up. This is 
where chatting comes into ils 

OWTtr 

So far our two uses of 
terminal mode have meant 
that we have to have a willing 
and cooperative partner In 
charge of the other micro, 



A third use. however, 
allows Tellstar to go sofo [well, 
almost!. This is when it's used 
to talk 10 bulletin boards. 

All a bulletin board is is a 
micro that's dedicated to 
running a special kind of 
comrnirnicanons software. 

It has a modem that 
automatically answers calls, 
so to get on to a bulletin board 
all you do is ring up the 
number and, if the line's not 
engaged, you're on. That is. if 
you've got your Electron con- 
figured oonrectly. 

In nearly all cases the 
bulletin boards will work at 
Tellstar "s default settings, so 
get ti ng on to a bul letl n board is 
an easy way of starting your 
communications career. 

The board acts as an 
electronic version of a 
noticeboard. Once on the 
board you can read massages, 
leave messages and even, in a 
few cases, download software 
Into your micro for later use 

Bulletin boards have a 
fascination all of their own and 
can be addictive, Boards are 
springing up all over the 
country and abroad which you 
can contacl with liule or no 
trouble. 

But beware, white the use 
of the boards is free, you're 
paying for the phone call and 
some nf these boards are a 
long way away. Jt's dec ided ly a 
cheap rale operation, 

The fourth use of terminal 
mode we » look at is when it s 
used to talk to a mainframe 
computer. 

If you want, you can look on 
this as a super bulletin board, 
with lots more facilities such 
as sending messages to 
people's mail bones via the 
■mi in frame accessing huge 

databases and lots, lots mora 
The drawback is that unlike 
bulletin boards they re not 
free, You usually have to be a 
subscriber before you learn the 
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magic words thai will allow 
you to use the mainframe's 
foCilitteS- 

However most subscrip- 
tions are remarkably cheap 
and. with some systems at 
least, you can often access the 
mainframe for the price ol a 
local call., wherever il is, 

So far I've only used Tellstar 
lo access one such system r 
MicroUnk. which is pari of 
Telecom Gold- MicroLink has 
all sorts of facilities from 
electronic mail to free 
software, from a tdeflora 
service for sending I lowers 
\ honest!) lo news pages. 

It was simple to get on 
MicroLink using Tellstar, but it 
did involve me reconfiguring 
the RS423 And that was 
easier to do than jo spell. 

All | have to do was to 
select the Initialise option from 
the main menu and then pick 
my new settings tgleene-d from 
the Micro Link manual, which 
is one manual I do have) from 
those options offered me on a 
second menu. 

Again it was easier done 
than said, Once that was done 
I was back at the main menu. I 
then phoned up the computer, 
on a local number even though 
it's miles away seieded chat 
mode - again at the touch of a 
key - and when it had 
answered and I'd identified 
myself. I was away. 

As I said, all sorts of 
facilities are available on 
Micro Link but I normally stick 
to sending messages to other 
users via their mailboxes. 

Now if I were restricted to 
just typing in my letters St 
would be a bit slow and the 
phone bid would mount up 
(Tellstar displays a little clock 
in the top right hand corner ot 
the screen to remind you that 
tempus is lugitting awayh 

Here another aspect of 
terminal mode comes into 
play. This allows you to use 
either d isc or tape to hold a file 
such as a letter, 

Then when yqu ve got 
through to 3 mainframe an<i 
you want to send the file you 
can go back to the main menu 
(always available with the 
Escape? and call up the lile at 
the touch of a key 

Alternatively you can load 
the file into the Electron s main 
memory, called a buffer for 
these purposes, and output 
from this when needed, it's a 



lot faster than typing. 

You can also use ihe huffer 
px disc to Store incoming files 
lor viewing later when the 
phone bill isn't mounting. You 
can even get hard copy if 
you've got a printer. 

Screen 6 shows a buffer full 
of MicroLinfc messages. 

While it's one of those 
things that you may noi see 
the point of at first, this use of 
disc and buttering gives 
Tellstar great flexibility and 
enhances its usefulness, 

And that's where we come 
to the end of our discussion of 
terminal mode. We've seen 
four oi its uses but, believe me, 
there aru lots more 

However now it's time to 
turn to ihe second of Telistar's 
modes, [he Prestel ana. 

Prestel is another of British 
Telecom's computer systems, 
dedicated to providing a view- 
data service to users. 

Basically mis rneans that it 
is a huge database lull ol 
"pages " of information which 
are displayed, upon request., a 
screenful at a time rather like 
the Ceefa* or Oracle pages 
you'll see on your TV 

In PreateJ's case the infor- 
mation is coming over the 
telephone wires, not down the 
TV aerial, but the resulting 
screens look the same. 

The big difference is That 
you can use the phone lines to 
interact with Prestel and 
obtain ihe screens you want 
without having to wait for 
them to cycle round. 

Getting into Prestel via 
Tellstar is easy, You press Pfor 
Prestel ai the main screen and 
you get another, similar, 
si:reen with Prestel Emulation 
written at the top. 

You can now go into Prestel 
by dialling the computer, 
running the gauntlet of its 
security checks - it's another 
subscription service - and 
you're away, 

Selecting Prestel mode has 



taken cere of all the settings 
automatically. 

You're now free to explore 
Prestel which, as it s so huge, 
is a life long task, 

And considering that some 
of its sections are as user 
friendly as Attila Ihe Hun. it's 
just as well that Telistar's 
Prestel emulation sets up the 
function keys to do some very 
useful things. 

The most useful of these is 
in "leg' a page. Once you've 
done this you can retrieve that 
page from anywhere inside 
Prefttel at the push of a 
function key. 

In fact you can have several 
tagged pages, all of which can 
be retrieved in order, 

Take my advice and tag the 
main menu so you can always 
got back to it. In fact, at first, if 
you see a menu, tag it. This will 
save much wailing and gnash- 
ing of teeth, 

The next most useful func- 
tion key is the one that sends a 
copy ol thK scrLurn to your 
filing system. These screens 
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can later be loaded into 
TeHsiar's buffer and Viewed, 
saving telephone biHS. 

Other keys take you back to 
the previously accessed page, 
send Escape characters to 
Prestel - when you need to 
use it. ycu It knciw why it's 
there - and to download 
software, 

As yet there isn't any 
Electron software available on 
Prestel to download but i did 
try- 

I entered the Micronet 
section of Prestel and 
downloaded a SBC Micro 
program successfully, How- 



ever the program was one [hat 
wouldn't work on the Electron. 
Still, the downloading worked, 

It's a bit like saying the 
operation was a success but 
Ihe patient died? However I 
have Mm- dnuhf iI-:m soun 
Micronet will have software 
available for Electron users. 

As I've said, Prestel isn't the 
easiest ol systems to use, but 
haying Tellstar makes things a 
lol easier, 

Having said that, ihere is 
one small drawback to the 
Tellstar Prestel emulation, it's 
in black end white, not colour. 

This is bucau&a the Electron 
doesn't have the BBC Micro's 
Mode 7 teletext graphics and 
so has to do the best it can. 
And, sadly, this won't stretch 
to colour. 

I don't find this a drawback. 
After all Electron users don't 
need the horrible garish col- 
ours used to satiate jaded BBC 
Micro users, dp they? 

Considering that Tellstar Is 
the only communications 
package currently available for 
the machine. Electron users 
could have found themselves 
with an inferior package, 
offered on a take It or leave it 
basis, 

Happily this is not the case, 
and Pace has produced a first 
rate package, every bit as good 
as the BBC Commstar version, 
ii less colourful, 

Getting into tommunb 
cations can be difficult, but 
with ils wise choice of default 
settings and it's easy-to-use, 
menu driven operation, 
Tellstar makes it as simple as 
possible. 

Given this and its flexibility 
and wide scope. I have rm 
hesitation in recommending 
Tellsiar to any Electron user 
interested in communications 
- especially to those who 
know little or nothing about 
tha subject. 

In fact, with the way 
Electron prices have gone, I 
recommend the whole pack- 
age - Electron, Plus 1 and 
Tellstar - to anyone who 
wants to join [he telecom- 
munications revolution. 

It's a first rate package, 
powerful, versatile, yet 
Straightforward. 

In fact, considering the way 
it allows your Electron to 
access !he outside world, it 
must be the ultimate Electron 
expansion. 



Fi&vvy K*BS ELECTRON USER 13 



Gear up your 

Electron and 
communicate! 



COMMUNICATIONS i», 
perhaps, the moat interest- 
ing araa of microcomputing! 
that has yat to be explored 
by tha majority of home 
computer uun. 

For many ye-arS now the 
public telephone network has 
been used 10 transfer rfaia 
between computers which are 
oftsn many hundreds of mi I us 
apart. 

For corn pan ia s using com- 
puters in This way tha ad- 
vantages are obvious. 

Large volumes of data, 
including programs, can be 
transferred between various 
establishments very rapidly 
and without the necessity to 
physically transport discs, tape 
or any other stnrage media. 

It is oniy recentfy however 
thBi the additional equipment 

- both hardware and software 

- that was needed to [aha 
advantage of the telephone in 
this way has become suf- 
ficiently inexpensive lo be 
used widely in the home. 

So let's examine ihe pos- 
sibility of using the Electron 10 
communicate via the tele- 
phone system. 

There are many advantages 
in doing so. 

One major application is the 
ability to access data which is 
held on Dther, often very large, 
computer systems. 

The best known example of 
this is Bdtish Telecom's Pres- 
tei service, although many 
other public database systems 
exist. 

This «S an area which 
currently arousing great 



interest, and which wilt no 
doubl become one of the more 
significant aspects of comput- 
ing! in the future. 

The transfer of files to other 
computer*, in the same way as 
is done betw&en mainframe 
installations, is another area 
that has great potential in the 
home. 

You've just written a new 
utility program which you 
would like a friend, who 
happens to live at the other 
end of the country, to lest for 
you. 

Instead of sending a tape or 
disc, which could take days to 
arrive, you could simply send a 
copy of the file over the 
telephone in the space of a 
phone call. 

This applies not only to 
another E led run. You could 
just as easily transfer a 
program lo an Apple for 
example, although it would 
almost certatnly require 
modification before it could be 
used. 

Another type of system, the 
"bulletin board", is peculiar to 
micros. 

Bulletin boards were first 
developed in America where 
micro communications has 
progressed to a mo^e ad- 
vanced slate than in Europe. 

It Is simply a micro which 
accepts telephone calta from 
other micro users and allows 
them to access its files, 
download programs, and. as 
with electronic mail systems, 
leave messages for other 
callers. 

It is quite common to find 



that such systems operate on 
a worldwide oasis with users 
calling from countries as lar 
apart as Australia. Britain and 

America- 

These are just a few of the 
possible epo lite lions, 8ul 
what about the equipment 
required to use the telephone 
network in this way? 

Fortunately the rapid de- 
velopment of large and very 
targe scale integration tech- 
nology in recent years has 
made it possible to produce 
suitable equipment at prices 
which are no longer prohibi- 
tive. 

The Obvious Starting point 
is some form of interface^ in 
Ihe same way that a disc 
interface to required before 
data can be stored onto and 
retrieved from a disc drive, 

This interface is normally an 
RS232 or RS423 serial port, 
and it provides the first link in 
the communications chain, 

The reason for using the 
RS423 serial port, as opposed 
to a parage! port such as that 
used with Centronics-type 
printers, is fundamental to the 
whole area ol long distance 
transmission of data, 

Since the telephone net- 
work uses only 1 three or 
four wire circuits, data must be 
transferred in serial form, one 
bit at a time, in sequence - 

However data within 1 
compute* is transferred be- 
tween different components in 
parallel. 

This means that in an 3 bit 
machine such as the Electron, 
eight individual wires, known 



collectively as the data bus. 
are used to move inform atton 
around a byte at a time. 

This is termed parallel 
Iransfe* because eight bits aire 
transferred simultaneously. 

We have noted that the 
primary reason for serialising 
dais for transmission over Ihe 
telephone network is simply 
that there are insufficient 
wires to transmit eight bits at a 
time. 

Indeed, it would be 
anlremety expensive to lay 
eight cables instead of one. 
and even if this were possible 
there are further complications 
with respect to parallel data 
transfer. 

These revolve around the 
fact that the individual bits of 
data tend to travel at different 
speeds within the wires and 
introduce what is, known as 
data skew. The result is that 
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Data sent at 
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The da la becomes garbled 
This affect, illustrated in 

Figure I. is more noticeable 

over greater distances. 

It is one of the reasons thai 

data cables used with parallel 

printers or disc drives are 

rarely longer than about a 

metre. 

We see then that i he 
function of a serial interface is 
to convert data from a 
computer into aerial form so 
that it may be transmitted vie a 
circuit consisting of as little as 
two wires. 

The parallel transfer of n 
data bits requires n +• 1 
individual wires, n wires for the 
data and one ground line. 

« addition to the obvious 
economies of using fewer 
wires, serial data may be 
transmitted over longer dis- 
tances than is possible with a 
parallel interface due to the 
absence of the skew effect in 
serial circuits. 

What are the other com- 
ponents at a communications 
system? 

Consider (he type of signets 
that a computer generaies 
These are dig ice I in nature 

The Is and Os ere repre- 
sented by two separate and 
distinct voltage or current 
levers, generally lhe former. 

The public telephone net- 
work however was developed 
for a different application - the 
transmission of the human 
voice which is analogue, as 
opposed to digital, in nature. 

The difference between lhe 
two types of signal, analogue 
and digital, can ue seen in 
figure II. 

The point! is that the square 



Digital waveform 
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Analogue waveform 




Figure if. Ansiogum jrttf (figiwi waveforms 



waveform produced by digital 
computers will not pass 
through the telephone net- 
work because of the nature of 
the network itself and various 
Niters and switching equip- 
ment used in telephone 
exchanges. 

To overcome this problem a 
further piece of equipment is 
required that will convert 
digital dale into analogue form 
so that it can then he 
transmitted via the telephone 
network. 

This task, termed modu- 
lation, is lhe function of a 
modem. 

In practice a modem carries 
out two jobs. Digital data for 
i ra nsmi ssion is mgdu la ted into 
analogue form before being 
passed to the telephone 
system. 

Conversely, received 
analogue data is demodulated 
into digital ■form before being 
given to lhe computer. 

Hence a modem is used to 
both fW 0 d u 1 a I e and 
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Data received 
el B 



i)f- Modulate electrical signals. 

The final element involved 
is the software. 

The facilities offered bv 
communications software 
may vary greatly, but essen- 
tially it provides the means by 
which the serial interfaces, 
and the data passed between 
them, can be controlled. 

Just as a disc filing or disc 
management system is used 
to store and retrieve informa- 
tion from disc, communi- 
cations software may be 
regarded as the comrnuni 
cations management system. 

Thus, although lhe hard- 
ware provides the physical 
means by which data and til^s 
can be irensferred, some form 
of protocol is required In order 
that each computer can under- 
stand and use the signals It 
receives from the other. 

These protocols may be 
Tegatded as the equivalent of 
word, sentence and paragraph 
structure in a spoken lan- 
guage. 

In the case of wriiten text 
punctuation is used in order to 
ensure that it makes sense to 
the reader. Similarly a protocol 
structure of some form is 
required lo allow two com- 
puters to communicate sen- 
sibly with each other. 

It is the software that 
provides this structure, along 
with the facilities For storing 
and manipulating received 
data or data to be transmitted, 

So we can see that three 
basic elements, apart from the 
computer must be present in a 
communications system using 
the telephone network - a 
serial interface, a modem and 
the appropriate software. 

On a smaller scale, within a 



particular room for example, it 
is perfectly possible to link the 
two computers together with- 
out using the telephone 
system. 

In this case a direct witb link 
between the two serial inter' 
faces, is sufficient to allow 
communication to take place 
and no modulation is required. 

Provided thai lhe distance 
between the computers is not 
loo great there should be no 
problems. 

Using a hard-wired link in 
in is wav. however, reveals a 
further advantage of using the 
telephone system. 

Whan a hard- wired connec- 
tion is used only the two 
computers involved can com- 
municate with each other. 

The telephone system, 
however, offers fai gi eater 
flexibility in that any two 
computers with access to a 
phone may be linked. 

Communication between 
the Electron and almost any 
other type of mainlrame. mini 
or micro is possible, so try it . 

Serialise, modulate and 
communicate 1 



Find out 
how YOU 
can join 
in the 
comms 
revolution! 

Turn to Page 55 
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COMMUNICATIONS with 
vuur micro brings with it a 
whole new language and 
terminology- Here's OUf 
at-a-glance glossary to 
help you through the 
jungle, 



A 



Asynchronous; Method of 
transmitting dasa from one 
receiver to another. It can 
be inefficient as each eight 
fail character requires an 
identifying sign preceding 
and following the string. In 
(his case the receivers do 
nut have the same lime 
clock. (See Synchronous.) 

Ascii: The industry tie? lactrj 
standard alphabet code for 
transmitting letters and 
numbers. It stands lor 
American Standard Code 
(or Information Inter- 
change. 




Baseband; Low frequency 
data transmission system 
which 1$ relative lv slow as 
ihu narrow frequency range 
allows it to transmit only 
one message at a. time. 

Broadband ; High frequency 
data transmission system- 
such as certain types of 
cable used in cable TV - 
which can have several 
Channels, transmitting data 
at different frequencies and 
at high speeds. 

Baud: Measured rate at data 
transmission in bits per 
second. 




CCrTT: The body which 
establishes international 
standards for comtnuni- 
<.: ;! 1 : a i -s 

Cabtetext; Ten I service trans- 
mitted on cable TV chan- 
nels which normally uses 
the teleteirl character sel. as 
seen on Oracle and Ceefa*. 

Closed user group: Private 
"information club" on a 
public communication 
system where only those 
terminals or account hold- 
ers registered into the 
system's security levels can 
access certain pre-deter- 
mined information 
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Duplex: A description of the 
tyj>E* of transmission taking 



place between two points 
on a telecommunication 
network. 

Fuff dupfex means trans- 
mission of data both 
ways simultaneously. 
Normally characters sent 
from a keyboard are 
echoed back to check 
that what the transmit- 
ting terminal sent was 
actually correctly re- 
ceived. 

Haft dupiex is transmission 
of data in both directions 
but only one way ai any 
one time. 

Sfmfift'x means transmis- 
sion in only one way at 
any time. 



E 



Electronic mall: Telecom- 
munication system which 
can receive, store and for- 
ward, messages sent from 
one terminal to a system 
user address. 

□ 

Gateway: Link between One 
telecommunication system 
and another. 




Information Provider: User 
who supplies and maintains 
a section of information on a 
database. This can be an 
individual or a large organise 
ation. 

Intelligent terminal: Pul 

simply a micro. Il is defined 
as a terminal which 
provides a user wdh com- 
puter processing locally 
rather thBn remotely. 

Integrated digital network: 
System where all messages 
are sent in digital lorm. It 
can handle all (he basic 
telecommunication require- 
ments - voice, data, telex, 
fascimile and so on. 

Interactive: When a data- 
base service is used in 
such a way that information 
or data can be manipulated 
once it has been transmit- 
ted or during transmission. 
Also where a user can 
modify, amend and respond 
to informal ion - for exam- 



ple, interrogate, command 
or leave messages, 
IRC; Information retrieval 
computer within a network 



M 



Modem: Stands for 
modulator-demodulator. It 
Converts digital data into 
analogue voice transmi&s 
ion - which is what the 
public telephone network 
was designed for. It can be 
asynchronous or synchron- 
ous. 

Multiple*: Device which 
combines the data Irom 
several terminals into one 
composite data stream lor 
transmission over a single 
communication link. At the 
receiving end another multi- 
plexor splits the stream 
to reconstitute the original 
transmission from each ter- 
minal 



NUAi Network User Address. 
Normally a unique number 
which will identify a call to a 
particular terminal - or in 
many cases a database - 
and identify that calling 
terminal for billing pur- 
poses 

NUI: Network User Identity - 
identifies a terminal when it 
first logs onto a network. 

Q 

OS I : Ooen systems arch- 
itecture designed so that a 
network can transmit data 
between differing terminals, 
it sets an international 

standard of Seven layers of 
communication protocols. 
Thus far only three have 
been universally imple- 
mented. 

□ 

PAD: Data packet assembler/ 
disassembler. Enables 
differing types of terminals 
to access a network what- 
ever their characteristics ol 
data transmission. 

Packet switching: A net- 
work technique for hregking 
long messages into small 
blocks of data for onward 



transmission, thus avoiding 
congestion at differing perls 
of the network. 

PSS: The packet-swiichmg 
network - used by Micro - 
Link and Telecom Gold. 

Parallel: Method of data 
transmission in which the 
different bits making up a 
character are transmitted 
simultaneously by different 
routes. 

Protocol: Method of data 
transmission which meets 
an established standard 
butween similar systems. 



S 



Synchronous: Method of 
sending data when both 
terminals are rugulated by 
having a common time 
clock. Once both ara 
sychronised transmission 
can be very fast without the 
need for identifiers at the 
beginning and end of each 
block, 

SNA: Series of network 
standards and protocols 
originally proposed by l&M 
which it is attempting to gel 
internationally accepted, 




Teletext: Communications 
system which uses modified 
terminals, in most cases a 
TV set. to receive text and 
graphics dti that part of the 

transmission system not 
used for broadcast TV. 



V 



Viewdata: S\ r .iem which 
allows modified terminals 
to be used to receive and 
react to text and graphics 
held on a common database 
with the data being sent 
over the telephone network. 

Videotex: Generic term 
encompassing both teletext 
and viewdata, 

VANS: Valued Added Net- 
work Licence permitted by 

[lie Government following 
(he de-regulation of British 
Telecom, Organisations 
which wish to store and 
forward data over the public 
telephone system have to 
apply for a VANS licence. 
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Mew you can fink your i/ectf&n te 
the telephone, here's hew to make 
the most a f year new hobby! 




5pacu*i *uppl»m*nt: 
Guidt to Microcomputing 
nn PriM.1t I Contains 
hundred! ol paga 
numbar* cauBiinfl earn*!, 
education Jind buiir»» 
end utility program* fpr 
the B8C,. Appl», 
CatnrrtodQr* and 
ipunrum Plus hint*, mis 

and iivmwi of cowmi 
product*. 



Si'KT.inl supplement 
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with tout Micro- All you 
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protocols, hOw rUMlonn 
wt>rk J an introduction to 
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a guide to 39 modonia 
listing All thair spatial 
features 



Special »u«p'«rnDTit: 
Gukdo lO Bulletin Oanrdi 
In tha UK. An in-depth 
■urvev' (it what bullatin 
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loading iy"*p*. Wui ■ 
complete ILiting. 3* 
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Include" lh* fir#l Teleteal 
&> Viewdata Niw*, 
highlighting all the bloat 
1 ndustr iasl newi. Flut 
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Special supplement: 
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graphical description of 
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Special supplement : 
Guide Ifj lalatavl page 
dt*ign. A landing expert 
leUB. houv to achieve 
eya-Cetcning viewdata 
graphics. Plus ;;M obout 
coin-Operated Preslel, 
fretting up 4<lu national 
viewdata »yVT«mi. uaing 
packet radio lo Ctrl phone 
bllli, on- linn credit 
reporting. 




Spetfiol supplement: 
Guide Co umnLj electronic 
mail. A detailed expert 
introduction to electronic 
mail - ! tirna-Mving and 
cOai-£U(1'ng features. Plus 

a CFtatleroge to Preateri 

monopoly, launch of the 
■■C'e Dalaoastj Interview 
with a iop US bucket, and 
how Fafmlink it branching 
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MIKE BIBBY looks at how 
the Electron does its sums 

Inside story of 
binary operations 



BINARY numbers can be 
addled and subtracted just 
as OMr more familiar 
decimal numbers are. And, 
of course, we can multiply 
and divide them. 

There are. however, Other 
ways- t:t>«Tibinii i g ?wd tiii= t i-\ 
numbers thai are extremely 
useful in Seating with com- 
puters, They re also easy to 
use. so let's have a look at 
(hern, 

Firstly, we'll see how wet 
can NOT 9 binary nurnfour 
Simple, one-bit numbers first- 
By The way. we're going to be 
dealing exclusively with binary 
numbers this month, so we 
can drop the % sign. 

The rules for doing a NOT 
are simple; 

« If the bit is 1 than it 

becomes 0 
• If the bit is 0 then it 

becomes 1 

If you like, the NOT con- 
certs a bit in(o its Opposite. 
So MOT 1 = 0 
And NOT 0 - 1 
Why do we use the word 
NOT? Well, mathematicians 
often use the number 1 to 
mean TRUE and 0 to mean 
FALSE 

So NOT 1 means NOT 
TRUE, which means FALSE, 
which is 0. That is r NOT 1 is 0. 
And, as NOT FALSE is most 
Certainly TRUE, NOT O is 1. 

If w« are to NOT a binary 
number consisting of several 
bits, we simply apply lhu rule 
for NOT to each bit 
individually. 

Su NOT 10110010 
becomes 01001101 

Some people think of this 
process as "Cuming the 
number on its head 1 ' - so it's 
sometimes called inverting. 



Others call (1 taking the 
complement of the number. 

NOT just works on a single 
binary number However, 
there are other sums Or 
initiations thai have s set ol 
rules for combining two binary 
numbers. 

For instance we can AND 
two binary numbers, Let's look 
at the rules for AN Ding a 
single bii wiih another bit- 
When you think about K 
there are four possible combi- 
nations of bits that we could 
AND O with 0. Owilh 1 . 1 with 
0 and 1 with 1. 

Wa write that we are 
AN Ding, say. 0 with 1 as 0 
AND 1, 

The rules for AN Ding are: 
0 AND 0 = 0 lease a] 

0 AND 1 = O lease bt 

1 AND 0 = 0 lease c) 
1 AND 1=1 (case -1: 

Notice thai the only time 
the resuli is 1 (TRUE! is when 
t he two bits AN Ded a re both 1 
(TflUEL This helps us to see 
why we use the word AND to 
describe the operation. 

It you think of the first bit as 
"this" and the second bit as 
"that"", what we're doing when 
we're ANDing is asking 
whether "this and that" is true. 

"This and thai" can only be 
true when both "this" is true 
ANO "that" is true - hence 
the use of AMD to describe the 
process. 

For example, consider the 
statement that it is 
dry and sunny 

This is true only if dry is true 
and sunny is true [case df. 

If either of the two (or both) 
are false Teases a. b, e) the 
whole statement is false, since 
it isn't both dry and sunny, 

We can AND pairs of binary 



numbers of more than one bit 
- just apply the rules of 
ANDing to each bit 
individually, 
For example: 

10010110 
AND 10110011 
•,l i 1001 001 6 

We can also OR two binary 
numbers. The rules for QRing a 
single bit with another bit are 
as follows [again there are Four 
possible com bins- tionsk 

0 OR 0=0 [case ej 

0 OR 1 = 1 (case f> 

1 OR 0 = 1 (case g| 
1 OR 1 = 1 (ease hi 

In this case, you only get a 
FALSE result (Ol when both 
bits are FALSE, ff either or 
both bits are TRUE (II the 
result is TRUE. It's easy to see 
why we use OR to describe 
this. If one. OR the other, OR 
both is true (he whole thing is 
tn ie 1 

Let s use the meteoro- 
logical analogy again. Let's 
consider the statement that it 
is 

dry or sunny 

This is only FALSE when it 
is NOT dry end NOT sunny 
•lease ei, otherwise it is TRUE 
leases f g. h) 

To sum up. with OR. the 
whole thing is true if either or 
both the things being ORcd is 
true- 
As we did with AND, we 
can OR pairs of numbers with 
more than one bit - we just 
apply the rules of ORing to 
each bit individually. 
For example: 

10O10110 
OR 10110011 
gives 10110111 

9 (n ihff next article w£ 'ff took 
at EQR t BPd the use of masks. 



Readers new to binary numbers might find 
Mike Bibby's easy to fallow introduction to 
them in the) April, May and June issues of 
Electron User in 1984 helpful 




THE LX80 is Epson's newest 
low cost dot matrix printer 
which, in addition to the usual 
facilities, has near Salter 
qualilv priming 

li is smaller, neater and 
lighter than its worthy 
predecessors. The all impor- 
tant dip switches are 
accessible from the outside nf 
i he case and will set start up 
opl oris for international 
character set paper qui indi- 
cation, Torn* length. NlQ ar 
{irafi mode character width, 
beeper on/off. carriage return 
with or without linefeed, 
pr i iui adive.'deactive and 
open or slashed jerg. 

hi its basic form the LXBO 
only possesses friction feed, 
but a neat tractor unit that sits 
on top of the printer and takes 
only a few seconds to fit is 
avai able as an extra at low 
cost. This tractor unit accepts 
paper from four to ten inches 
in width and has one par- 
ticularly nice feature - the 
friction fead must be set to 
free" in order to install (he 
uactor unit, so that one cannot 
get paper torn because both 
drives are active. 

However there is no protec- 
tion at Ihe rear of the tractor 
unit so that paper already 
printed can get caught up in 
the rear of the mechanism. 
Loading paper is easy, with or 
without the tractor feed- 
Epson also offers a very low 
priced single sheet feeder 
which I have not had the 
opportunity, lo try. Paper tear 
off facilities do not exist, so 
that the continuous noil user 
will have to get used to using 
scissors. 

Epson have departed from 
the long ribbon cartridge that 
was characteristic Of MX. RX 
and FX printers, the LX80 
having a four inch square 
cartridge which clips on to. 
and moves with, the print 
head. 

Although it doesn f last as 
long as tne traditional type, the 
replacement cost at the 
moment (only Epson make the 
cartridges) is the same. When 
second sources become avail- 
able no doubt the price will fall 

One great advantage of the 
new system is the ribbon 
guide, which prevents the 
ribbon touching the paper 
during paper loading or paper 




ThisLX80'sa 
lovely little mover 




reed No more messy black 
smudges. 

AH the usual print facilities 
are supported, such as en- 
larged, emphasised, conden- 
sed, double-strike, underlined, 
italic, unidirectional, super 
script and subscript - the 



majority being available in pica 
and elite sizes [see Figure I), 
Although proportional 
spacing and reverse paper 
feed are not present loniy on 
the FX80I, five line spacings, 
both margin settings, vertical 
and noriiontat tabulation, per- 



This is dra-ft mode 
This is emphasised 
f |-i ± *f3 i s snl g*=cf 
This is condensed 

This is double strike mode 
This I ? un der lip ital i ■:. 

This is elite size 



Figure t: Sfyfri of printing 



foration skip, and form length 
settmg are all supported. 
Buzzer, paper end detector, 
sheet paper feeder lwhe?n 
fitted!, delete, backspace, hall 
speed and reinitialise are all 
software accessible 

One feature in common 
with the FX80 is the master 
selet;t facility in which several 
commands may be given at 
one time by setting different 
bits in the command charac- 
ter. Also many print mod** 
may be selected by Epson's 
Seledtlype in which the 
on-line, linefeed and form feed 
but tans are used, 

A.ihuugh this is clever I 
found it difficult to be certain 
that I had the complex 
sequences right, there being 
no indication of the mode 
selected until printing was 
started. 

The best feature, and the 
newest for Epson in a budget 
priced printer, is the NLQ print 
face available This is really 
superb as Figure II shows. 

NLQ is approximately a 

► 
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This is NLQ printing 

This is emphasised NLQ 

. 

Fujuff! H fifear ieirer-guatity printing 



From Page 13 

sixth of the draft mndt: speed. 
H sjpporls a Unification 
facility, offering left, right or 
full justification an<l centering. 
Emphasised printing is also 
possible, but most other 
typeface options are not. 

Eleven international 
character sets are supported, 
being se'ected by riip 5 wicch or 
software These sets aru also 
supported in NlQ mode. 

Thirty two preset graphics 
character are presenl in the 
LX.ao (sse Figuie MM and they 
may be modified to change 
pitc*" and wtiiyht by combi- 
nation with enlarged, 
emphasised, pica and soon In 
most r r g?e5 [he characters are 
contiguous horizontally, bill 
line spacing needs to be 
altered in order to join succes- 



sive lines of characters. 

In common with the FX80. 
programmable characters are 
supported but only six in 
numner. However these can 
oe designed in both draft and 
NLQ modes 

All the graphics modes 
present in RX8Q and FxSO 
printers are supported in the 
LX90. All the various dumps I 
have tried work well, including 
Mi pi Office. 

The bufler in the LX80 is 
only small, taking only about 
half of one A4 page and 
disappearing wnen characters 
are redesigned. When com- 



pared with the HX80 and 
FXSO on a speed test the LXBO 
took only 58 seconds in draft 
mode against the RXSO's 75 
and the FXSO's 53 seconds. 

The manual is a gruai 
improvement on its 
predecessors, being written in 
English English a>s opposed 10 
the Japanese printer dialect I 
Many examples of the various 
facilities are given after careful 
explanation of their function. 

A number of appendices 
contain a detailed breakdown 
of the codes, in Ascii. decimal, 
hexadecmal and control for- 
mats The Ascii codes and 



character fonts are listed and 
the software commands are 
listed in numerical and func- 
tion order. 

The dip switches, technical 
specification, parallel interface 
protocols and tractor unit are 
all detailed, and an espaciallv 
helpful section on trouble- 
shooting and matching dif- 
ferent computer systems is 
also present. 

The pull out reference card 
with all commands and the 
Ascii character sets is. how- 
ever, let down by the absence 
of decimal codes, which would 
have been of value to some 
users 
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Figum ft/- Graphic codes avuitabtc 



VERDICT: All in all 
Epson have produced a 
greet new Irttle printer, 
but I wish thev had 
designed a tractor 
mechanism into which 
the paper could not 
re-enter. A tear off 
facility would also help 
Still, highly recovrt- 
m ended. 



QUAL-SOFT 



Sports simulations 



■| f irtEl the packaging of this game twaten by only 
and Elite, and tha contents of the game beaten by 
none Jason Sinclair. Le**J. 
In 1 gefi Alt Ramsey prw«d thfl! Engl ish durt mew pla yera *tth i 
on and hitat 1*w rail t>1 Ihe worlrl r»t Intern a [km 3 1 levei. Ccjukl yOu do 1 



TAPE 1 
QUALIFIERS 



MEXICO '86 



Qual-Soft commant: Wb are pleased to be compared with 
lhes-e excellent game* and would poinl out lhai we are also 
£5 CHEAPER THAN EITHER! 

t management, could nni rmlvctamfxate Emopean ckifr football, but couM mKe 
? s;*me in . .4 ■ 

TAPE 2 
FINALS 



A WORLD CUP MANAGEMENT SIMULATION 

Summer 1 9fl4 and Englis-h tnlemotirjnal tascball ii at its Ipwest ebb We have failed 1o qualify It* the Em repean Nation Cup. o <*t nacf a airing of ve^v fK*>t 
Internaikmel nrtuli*. In a lew mon1t*B we wiN s*l wi nn ihe 86 WpMd Cup au*li1vir*g trail. You haw: b«n give n ih« moat impotent jtmnf rustnrmq EnyiisJi 
pride In their football. You hova a mate* in Pa-is. the USSR *i Wnmbky. and a Soutt* American itwr 10 assemble a t M n>. lint ia duality, and then lobear 
the wofMs best in Mexico 

TAPE 1 [Gunllfiaral TAPE 2 tRn*t*r 

* Currem S quad p1 16 player* t 20 u «r defined pla^s. * f>oo« a 2Q man aqu«J to t,k. ip The finali 

* FiiendH» in Pnria ai WemtXth* - Smith American tour * Gr-our-r o< 4 prei«m ( 16 10 r.nat knnckout camp 
t ANY Idrrl formation vck, ^Zb 2 from 5 .ubillM * *** Tim.. PENALTY SHOOt-OUTS. W here 

* in malch tactic* any <x> of individual Otayer adi-mmem*. * r„. „.„„,,„ an ri «r^g?h .nj>rm»h™ □* twoamon 
. Ynur Mual^al^n m -. full res.lt* anri Eab.a * 2 trom 9 (*• » «hl «* "J- 

ENG LAND'S GAMES: FULL PITCH, 22 MAN, 3D GRAPHICS & SOUND EFFECTS 

OLML SOFT commoms With 5 Iwal* of play. \ 2 dapThs of iophiitiwtirjrt . ■nd luo'- graphics, thi* game can be enjoved hv 0 6 t* v oW youngjlrr aa a 
hm game, and by the mosi wphiiticjiad jj* a t BE ii E ab's(r«i««* c^aiipn^ D l ihr i*Qh*st of-d»r 



PACKAGE: Tape i pilJK Tape 2 plus, 20 Page Wonwpl in ' Video 



aU ALSO FT GUARANTEE: Sem bv 1 ST CLASS POST an dav 
the orri^r wnih PC. Cneqtio Accesa pavmimt .* fetoived 
a i i>-s h o- tiers »cci>r : 



QUAL-SOFT, Tel: 0433 

Dept. EU f 721936 
18 Hazelmere Rd,, 
Stevenage, Herts SG2 SRX. 



Please supply: 
FVIEXICO 86 
Electron □ 
BBC'S" □ 



Name: , 

AddrESs: .. 

tH H+tH + lt+lt+i + ii+tt+lltl + Utt t + fl f+l+Httt + H + rHil 
+ m n i.a*|.itt>-rPI + l + MtM+fltll + rH 11 + 1441 ++ P + + ■*«*•«■■■*■•> M : "r# *»i P 

Access No (if applicabre) .^.^^ 



i l a t . j ■ ■ ■ 



20 £L£CrHQ<V VS£R februai* 1966 
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ish EPflorn J 

^Advanced OscToE*i1 ( 

/ conlatfiing nter 30 commands "■ 



FOR CONNOISSEURS 

OF /OON, LEISURE OR LEARNING 



T h e A IM S W E R BACK ODI7 Strri res 0 M L V £9 .9 B aath 

BBC. Electron 
AN 5WEH BAG K-JUNlOft G*n*f9i Knowledge tor ages 8- 1 f 

CombHrtes A weaMh of fascinating information or a multitude ol 
topics with a compelling "Princess & Dragon" gume for 
youngsters. 

ANSWER BACK - SENIOR Genera' Knovft*f}$* fat *C*S T2 end aver 
Space game fans yearn to learn whilst destroying the aliens 1 
Includes a gigantic general knowledge dalabase dI questions and 
answer!. 

ANSWER BACK, - SPORT M&fft- SpQrtS Game for flflej T4-atfutI 
Includes machine code football and tennis games together with a 
mind -bending collection of sports quizzes, 

ALL ANSWEtt BACK PROGRAMS include simple commands tor 
creating end sawri£ f* n unlimited number of new multiple choice 
quashon files AND are luMy compatible with Our TWW range of 
accessory tapes 'FACT FILE 500'' 



The F ACT F I L E SO0 S h ries O N L V €3.95 each 

BBC, Eteclron 
Each pack contains a massive supplementary database of 500 
Questions and 2.000 multiple choice answers for gse with any of 
Itie above ANSWER SACK programs. FACT FILE SOO packs a*e 
available on an ever increasing range of leisure and educational 
subjects for youngsters. CSE/O- Level students 10d atiullS f ACTFllF 
500 subjects include; Arithmetic Spelling. Sport, History, Natural 
History, First Aid.. Science, English Words. England. Scotland. Wale! 
and many mora. Write ch phone for latest aubjecl list and age 

range*, 

The MODERN LANGUAGE Series ONLY £8 95 each 

BBC. Electron. Spectrum 
C6M64. AMSTRAD CPC range 
Easily the mo»l popular and successtul Foreign Language Learning 
program* of all lime. Complete with extensive vocabulary files 
which may be extended or modified indefinitely by users 

The French Mistress I Level A or Level 61 Choose Levet A fot 

thousands of nouns; 

The German Master (Livel A Of Level B] Chooie LevHf B for 

vmrht. adjectfves, 

The Spanish Tutor \ Level A or Level S? trdwrbs. phrases etc. 

IDENTIFY EURO PE ONLY £7.95 

BBC, Electron 
Provides a fascinating and competitive way of discovering and 
learning the geography o' E-jrope. The program will provide 
countless hours of amusement and all the family Is sure IO benefit 
from it. Includes an incredibly derailed map of Europe. Suitable for 
all ages. 6 Adult 

ALL PROGRAMS MYiiuablr on40 Or 80 free* tfi'sf farflffC - pnrrfP exlrt. 

AIL PRfCES inchtdt VAT P&P amf 14 hour detpaKti. Send chequ*. PQ or 
QiSOtH VCdr Accexi numhtf 




tit II T » J «- + * - - - - - * « *-■ »•» »** ZZZZ 

1** '« s : iz it; : " zzz zzz-izz , *«* 



KOSMOS SOFTWARE HO 
t Pilgrims Close. H»iiington, DUNS-TABLE. BeiH LU5 fit X 
Tel: «)52S5h 394J 




L [| H|| hlvfe 4*1 hi I 44» b dHPCUf-p PUifTWI |ADI S nB4tT|l 



IA| VAlUAiLE 
IO EVEN 
N0N- DISC 
UStflS 



Advanced Disc Toolkn i$ a 1 6k utility ROM designed for 
bolh BBC and Acorn Electron computers, and 65C02, Z80 
second processors, single and double density disc filing 
systems, including Acorns new advanced' drsc filing 
system, ADFS, Acorn Winchester drive, Econet and 
sideways RAM ADT contains over 30 useful utilities to 
enhance your computer system, 



DISC CfmmpnJ, 
j» ■ >i MA 



wri tdif ^>n l*r*T" 

bmi k-jp k-i-*d he.1 ' lyp* D 




Mf^L^RY : !imnii>iiJi 

Add* rfl O hritfH FtOCHIA« »«^*hi PlH« 

WMHI Ml NtrniWUHi^LM «if 

t4W«h4 A a Hb 
' R»t> ha ar hplwi 

r»*iW Vfftf n*n*H> » 



OT HER PRODUCTS 

0NL.Y rCl« <3TY I- |inr rj4 t i -y*T 



l'#^T brnm"r> Itfnf Pn->"l *q 

IWt DitC iWI HP D-h«i. Liu ^ib- 

«U hp^. 1.,^-. rj« | f | | rVvr^ If 

vrti-laap iR-r Ml-' i>on L-iei a ■ r. 

B-rrt "ii«-ri r*<: *M$f h^P" 

f 3ft rrlHirtti'i^KC HP AOJ3 
■tf" wM' ■ 1 . f 1 1 C^i"pr 

iK I wfc uu lucui -fi idid'tkL fi-iaa'1 Uai 

dilH*tVV W*«a kMif 4-kM -K UM 

*i - ■ ■ i r-n 4uMp •n 4 1(03 



electhon phooucts 

A.gvflnc«l Eiidvwvyc Rjm 

A.u«i4u*lKil4v 1m ilx ELK.! Soti«v*i* - E PFK1M& c j<i be TomImI »n And •uiivn«i^4llr 
wnr* (wolKiad ko hiki to poll or conned Cin b* iMnlc>>Mf bataMrt in Btv ) i 
Irji- (R|E »Mwirg r impel 1d include print birfat fjj □ * UiT 

Aclvincsd Rem A^tptgr 1 

*tw¥ fOAJ C«n. |}-iir. Kcm \jy min^ emit>ng ECHOM5 t>> limply inrirtinf Ihflm irvlo 
Ihi, tn.iiSgi-1 HdmHiir rm hilly*. 4h«r plijfl> irirn IMF Pli.i 1 

fS 'pa.p a. WAT 

Advancnd Horn Adf ptpr 1 1 

At ih* *BA I hri wnn 2 KKLii(». il i» i-tr* r>nn.iriln i r . m«>* 4 [PfiClMS nn l-n* 
*ii*K>u[ iniichim) biA-, inr*iP*t#j Jfcr H l«nmir*ii'rii^.|iM»ji.. vihnbuill mrirmsv 
1o imrwJa lr> fll or 1 Si BAM 

m -p&o & VAT 

Advinced Epedron DPS 

Tfiii EHI0M j iinwi ELS. j --"J Hui 3 uhh Id uib bolti aCOIN D*S S. AO* $ h l T70 
prg m Miprjlivd m hi* BBC B ■> Now you can load, c h*in tic comptiiblu BBC due 
h#HKl wtlwii* 

CEO 'Pip A VAT 



Advanced Computer Products 

6 Ava Hou«e. Hiah Street, Ctiobham Surrey GU24 8l2 
Telephone ^276> 76545. 




ORDER FORM 

Flease send me 



Vrihh- Shan Carn <lfl* 

_litD-C*rC«aS* 

LCHJO C*'1 r '*QB 

_rSO PtaCM\t CjMnUga 
_€k*Clri>n Art. Ul*r G,. ,1c 

■•) Secomi Dr^e A4)ap|i> 

S 1 .! OlnW • |Wli| 

-3'4 *K»|I0I 
_8i SIS1* HAM 



My Name 
Address 




_^A0T 

a n a 1 

_AR A ■ 

ASH 

A E 0 

— *fr*.V^I Qftl-ri. 

A 0 T «AHA I 

A t 0 'AHA I 

16L EPflbMS 

= 1GL EPflClMS 4" 



I 3 * BO 

i io. as 

,i 14 5>5 ' 

a IB BO i 
i. 24 IB 

i *? SfJ 
f 32 64 

| ft » . 
• * W . 



I enclose payment for f 




al' nu 



Erl#?rrpn & Tuba b triKl'B nuirki ol Acam Cgmpvtwi Ltd. 



Fcifr-u.in,- ELECTRON USER 21 












Available ft1 your Local &mHw. Stff United by 
HierodealOT, L>iiwrt*Oft. * fcefltfswH- Wm direct from 
Co: Ilk Sort. 

Mail ORDER 
FIRST CLA&& BY RETURN, 
POST FREE 



HEM SL _ 

Emulations SSS3SBSL"-5S' 



BBC ELECTION BHtCUSK" 

le so "DociC* SQlt 



DwiOf tort W"*ni*d id/ri*.*#J 

P O !&■ 4* Fin i^iMiffln ur^jropsn 
Bhf4 1TX 




|OWi| T700M 

rawii i rum 




— ■- U4JUIJILIUI1I 




ONCE upon a time, in a land 
far far away, there lived an 
evil necromancer 

Ha terrorised the vil- 
I a gars and stole all their 
valuables.. 

Yaur task is to search ttts 
land and return five items 
of treasure. 

There are 46 different 
location! and many puzzles 
and obstacles to overcome. 

You ohisi yivc the com- 
puter instructions in the 
farm of simple one or two 
word sentences such as 
GET TORCH or THROW 
HOPE. 

All instructions must be 
in capitals onlv- |f ygur 
command is not under- 
stood than try saying it in a 
different way. 

The data has been coded 
by shifting the Ascii value 
Of the descriptions in the 
data statements, which 
makes il more difficult to 
sol v t- the game by examin- 
ing the listing, 

Take extra care when 
entering these lines. 



ecromancer 



Undo the wizard's wicked work in 



this adventure by STEVE LUCAS 



7J 



L [i 



D 3 



II I ■ 



1 



Necromancer listing 



IB REfl Tli r Necrotanctr 
28 m Version 11 
31 m By S.IUucaf 
41 REM tel Electron User 
5B PI-SsSX-liWDC 61VDUI 
^.B^.B.B.Biaat^tou can't 
qo that nay'Vibf-'O.K.'iic 
f-'Aon t be n dim lam p s id* 
= "The bride* cotes dOMt.'u 
it='rou don't hivt thti.' 

&B PRJHTTftBUZ^J'Thff Me 
;r(HinC(r" 'SFTI'Afl advtnt 
ure qtM by S.N. Lac as* 

7IPRINT '*F B r amy y#ar 
l put, the villagers have 
betn terrsfittd by thi ivil 
Nitratancer,rthc has stolen 
alt thtir toney, 1 

eftPRIKr "tour tiSr is t 
0 Si arch tre I and, recover* 
tit t era sure and return it t 
d the notion there y 
du start, 1 



?IVSU23J t l;B;liB: 

in tin st(«,3], Qt m\ ,v 

1(23) .Al i:21l 
111 FOftliirOlBiAEADQfJH: 

ri4l(Z)iPftDCcodet(ta)*Kii 

F0RV<rlTD3:fiEADSZ(I t V]:lrEXn 

,1 

12IDATA JD!B!TNBrfr1'RmSZ 
M,7 t 2,|,f(J?B!&BSSPlr^WB 
BUI fWJ!UIF!CPUWMfPB!B! TUFF 
fllMJGS/.M.S,! 

130DATA BU!UIF!UFG!P£!B!E 
J'TVTfEI'NUrJfnKD/ (1,1,1,2, J 
a'ft»TNSHri:CPftUZB£/,l,li,5. 
I 

HiDATA PYUU£F!ID!FtfSH$ 
PlQ^MBCTJPQ/ p t l » B l r 4 l JD1B!rt 
FJSrlF! I{PHHXSZ/!UIF!TUBJ5TMB 
HFllM'DPNHBflTFE/J,!!,!,! 

1 54DATA J*D ! H ! QB5SPX f BPPU>0 



Febfuary J 986 ELfCffilCW USER 23 




JOYSTICK INTERFAC 




ELECTRON JOYSTICK INTERFACE . . 

Electron u*BtS? This Is. trin add-on everyone wanls, IM tn» 
Elsclron switched joysHck IfilerlBCft from First Byte - au*tf Sole now 
with free conversion tape, lhal vastly emends your game range right away. 

The interface ope rales with all ' Alarms iyle" 9-pin joy 11 a. and it* wny 
advanced design lea Euros put ■! way oul in Iront lor queSity and. reliability^ 



Look at these advanced design features. 



Warns, Wth M Mar 
style' p> s^cn* 
and ulHlKS riDid-fiffi 
mod* MV 



Only 2 r. h*ps r«f utt<*- 
high ffliotniiir end low 

ensuring MfTfl 
ofieraUMt **tiv 
tlw Elytron 



AVAILABLE FROM 




AND MOST 
COMPUTER DEALERS 



MAILORDER FORM 



Please rush me the- following items: 

Flr&i Byte Joy slick interfaces a< E19.9S , 

Firsl Byle Prinlef Interfaces ar £19.95 

TOTAL 

I enclose a cheque made payable 1o FBC Systems Ltd . 

I wish to pay by Access Vtaa Expiry dale 



C„dN<, i i i i l l l l i i l l l l l 

Signed , 

Name 

Address 




CmiQfTi-lwNii. 

:MDVT- 

CD dr±inn:1«<a cast 
in nigtvirnp*c1 plMEIC 
Special lifcmenll «nime 
1h«t *ft«n Itio loyilic* is 
PluQQ9<1 i" 5ri? cia*1*JiBi 1 1- 1? 
il din. ni?r ihe soldered jDinr.4 



Sold p*»!ht 
tonnaeteri t#i»urt a 
ptrt-BCl coi1«c1 
Metal polanvng k *Y 
jrm nykJfl prvj c§p» 
Mviurfl poMin-* laeilnq 



Tfil 



lYIfc 



agcnuine first nm 

ADO ON 



First Byte Computers, 
10, Costl*fields H 
Main Centre, Derby. 
DEI 2PE 

Teh Derby [0332) 365280 



Necromancer listing 



From Page 23 

6UIM, 1,8,1 ,JD!B!TMBffl1!rfW 
BEf/'B'BBSrlF'PBFOHIUFHHT 
IfBKT !V"UfF! IFTU/ .1,13 ,9,7 
l&tffiTA PO't'UBDEJtTTUGH 
F/IBITMBWIICPBllWlMMHPPS 
FE<IFSFM,IJ,e,PD!B!TNB^ 

SFS ,4 ,14,1,1 

171DATA .D'BlLJiJMFOieVWlt 
!P6!SVKIF/.6p»,IJ,PVUTJEF 
'UEF'GBBUPSI/!UIF!HBUFT?8SF 
1 f ! f ! fHPBLFE/ ,1,1, 13,1 

lbibata bu'uif'cpuupn-pb 1 

BWJtilillPB'TUFflT/.B,!,!,.: 
.PD 'tllf iCBDUriPB ■ ■ ■ BBTU-8HP 
JLjf>H!SJHF5.--.lB.B a B,B 

\Wm )0!&!S_FAE!Pfi!_PQ 
MFT/J,21,__,14,PVUTJEF!B! 
rN*HirflPtiU*HF/,B,BJ,l5 

2.BDATA BUWIF.'FDE'PB'BIT 
IPMJWfHBNH/, 1,23, 13,1, JO! 
B ! OBSSP 1 1 SMIF Z IBZ / ? TUF QT ■ BF 
JEiEPUl/,1,21.19,-7 

21BDATA BU!UlF!FOE'Pfi!B!0 
BSSPX'&nitFZ/^.f JB.JOIB! 
BPSFTIj ! HHBEF/ ! R ! LfflHfl f USFf ! T 
UIOET ' IF5r.--_a.fl_2! ,fl 

22IDATA BU'UIF'TUBSU'PB'U 
lF!OTFTU/,J3,2.,l,2lpM!B! 
TNBW* ! 5PPN/ ! BO ! PHE' ' HBO 1 1 TflF F 
QT'JOHflJTFDIBJS/J,!,!,! 

23BDATA JO!|!T jPBSJOH'Nlfl 
M/ ! BPW ! UIF ■ TIPffT ■ BSF1 M TIW 
U7,27tB,B,J0!B<8BKPJ!aBT 
TBHFIB_/ t lB,l,IJ 

2mm Jf't'OFTU!BU'Li[F : 

S)PC!PB!B!_SFF/,_ H i,M,J£W 
1 DI1F6S JOH ! JO < UJ F 1 6PSFTU/ , ?1 

,M»1 

25BDATA PVUT JEF 1 B 1 THEMM ' T 
_Pfl/,_3,B,B,B,BIHU[F'F0G!PI 
!9 iOBSSPl ! DBTTBHF/ ,24, B, 2*. 
• 

24BDATA PD'B'*IPVDUBJD!BBU 
l/ f BJ,3l,25 t C.'9'HP8_/fUIF 
SF[T!B!EHK5JEHF!lF5F/ f BJ 
,31,29 

77BDATA jfl<B!EBSL!BOE!HBP 
PN.I&PVSUZKE/J^.I.HJO 
111UJ02 'IllPSFSPPft! BVW1P5 ! T 
UBUVFTMJJ.3J 

7BBDATA JD 1 B !TN_JH« H TIFFU 1 

r: pq/ , B_e,e_ s.bu 1 utf ■ cpuupm 

!PG!LUF!EM!UPIFS/*B,B,33, 
I 

79IDATA POIBIOBSEPI.ESBKC 
SJEHF/,3l,4B,B,34,PYUW!t 



'TN_W&PllUBHF/ + 31 .41,8,8 

-4BBATA JB<B<THBHfll!SPPMrE- 
VHh ! PS ■ T NBHN ■ TH J EF BT / , B , fl , B 
.IJD'BrffH'.JQEJDHWIJH 
F/,B.44 t 3?,l 

3IBDAFA TtlEhQEJDM^OFYU! UP J 
B ! HBSHf ! TLPBU VF/ ,1 , 45 , 4B , 3B , 
JOTJEF !UIF ! DBTUliF ' IBHIIT/ ,35 
, 4fi i B i B 

32ICATA JO'J'lNMIt'WIWBH 
F'TfiYBSF/,34,47,42,B,TUB0EJ 
OH!PVUTJ£F'UlFfHSB*FZBSE!HB 

LffTV.i,4B,Ml 

33BOATA POfB'TNINN! JTHBOE 
!JQ!ulF!IUEElF'PE!LJIF!!BBLF 
^B 1 B,BJ,fl. r l]tF'CB0.T , P6 , B 
!WTLr!WEF_NSPVBE!HILF/ f _B. 
8,45,1 

JO'rEBSL'BOE'HHP 
PNZ'OBHFSQf ,31,1,1.44^(^0 
' PHF5K5PID 1 HB3£FG/ 1 4B , f , • , f 
J5IDATA PVUTJEF'UIFICKBDL 
THJU1 fl ! TIPD/I JIT4T MM! OBIPT 
Ft! BIT! LTlF'NPiTfOU/. .41.1,48. 

1, JO!UIF'_IVSD.ZBSE/,42,8,§ 
,47 

36 BFDB J - 1 T02 3 : RE ABG« ( 1 1- 1 T 
l~&ll)lhPRDC-Od»S$CI)B|K!R 

EAD&m),Nf.n:TI-HfU];PRO 

37IDATA -, ,M," t BO?FNJH! 
USPHH .14, USPW . B ! I PCHPCH JO _ 
24 . IPCHPCMD 

33B DATA I ! HVHtfYSF ,31, IfVHU 
VSF, BD ■ FUJ41 ■ NP9T JF_i , 4B . N^DT 
UFS ,B ! HFQEJaH ■ NBDIJOF, 41 ,BTB 
DIJQF 

39IDATA B!C5P0 r F!_PJO,22, 
DPJ0 1 " t 4i 1 ,, ,BlHNFB«JDH!TI 
P5E.3,T_PSE,BfHPNEF1]1GBT_FU 
,4J,.BTLF_ 

4BJDATA B^fflHF!UI5PIFB,1 

2 , GPiBhff ' U tSP IFS , 9 ! BSVDJBJ Y > 
48,d™WY, BQ.PIIE 
■ UEBSE, 24 . ?JEBSE, B1TJHHFS r 
]> I BI1J DF , 32 « B I BBUDF 

4IB&ATA TpNF'6HlT0S3ii3L 
8MZT65BZ.B! rPSOFUT!DfTUp4ii, 
DFTU.l'KBh'Jr.lIBOE,-] JBQE,' 
- , #6 , • ' . B • FOPIF VT 1 TWEf S . 3 
7JBJEFS 
42IMTA SlBBJSIP&fnFBWFS 
hlFNFT 1 c,Hn?W" 1 _!llJU!UPS[l 
1 , 22 • UPSB1 , B ! MPflEFD ■ FBHHF » 2 

3, FBWtF 
43BCLS! REPEAT 
44«PR0Ci.v 
4_BU«n__I>? 

46BCLS:P«IHTTA81ll){ , ti i 



IE Dor, e — Vdu have fo 
and iH the trtWH and 
killed the till MtcfDiiac 

47B m 

4B1 DEFPMcodt 

49BHf ■ 1 * : FEMTM TQLEN 1 ( If) 

lH-lhNElT 

SIBEN&PROC 

iHDEFPRQCad" 

_2BK=liA*= ,, iPflINr > VtHi I 
re :-'-»(PI) j :IFE:IP£,|)>| 

THEHAt-'North* 
53IIFPl=3BTHENJ } RINr , A m 

11 Lever protrudes froi the 

BriL* 

S4BIFPE«44 ABFDAKf 121 -BIHEM 
X$='A vitttire itticki it- [ 

n: ih I -_c br__qht _d 
Kthinq to ward it off with 

55IEFP1«5TH£NPRl»rA SIGN 
READS 'DROP TREASURES HERE 

' 540 I F$S ( PX , 1 t >0ANDLE N [Rf ) 
XTHEMI-At^pSouth'ELSEEFS 
2 CP1. 1 h >BTHFNA***?du ih* 

S7BEF5_fPl,2>}MNDLEN(Afl 
>ITHEHAf-Af +' , Ej if ELSE If SI 
fPMl KTNEMAfK-Ewt 1 

5BBJFSlEP_,3nBANDLEPlfAt] 
?BTHEHfl t= A* +■ ' + H*it 'ELSE IFSS 
*PI,3)>IFHEN«» , *i.f 

SnJFPX-3BRPI*l4DRPl>U0R 

-«0_FP_-_rHEMf-Att M l Q_t < 

ELSE IFPl*330RPX*22ORPI*37 

THEBA^'Ouf 

4lBIFPt=l3THf:NAt=A*t\Up i 

ELSEJFPl-L8THEJIA»-AiV,DoNn 
■ 

42ilFPXa25PRIMT-t£Mi cu 

:■: 

i3l9t-ltIFBiCI} C 3M(lSl»S 
1*2 

*«[FBl(lBl^THENSX-SI+2 
_5BIFBIC!I1=5MNSI=_U3 
46irFBXtl5)-5THEHSl«S!+2 
67B™[[t)-5M«SX-Sit2 
4BIEX=|:FDRT*jTD23:FI*BiI 

FEE! ET3=PSTHE«Fl-i 
4!B JFFX= 1 ANDFI * BTHENPR INT 

'Uu. can _k ' 
TlllFFX'lTNENPRINTBfmiE 

M 

7LBNEIT: INPUT" -Nhftt d9 Y& 
u Hint to do noi %2t:VDU7: 
CI»LEFTI ttt,Z): Df-LEFTf t Zf , 



4]:CLS 

72IIF[Cf**ll fc 0Rflf , 6D H'l'A 
NJSHPSJJ>ITHEHPX-SMP^fll 
JK=1EISEJF(E>='N'DRD^'_D N 
*lTHEMPftrMTtifEK-l 

73llF[C* a, S l BRU* c, 6D SVA 
ND51{PX.L]}8THENPl=$_(Pl,ll 
:K-l£LSElFCCJ^S-0WB*-"60 S 
•ITMEHPfllNUat.KH 

74BIF£C*--E-DRDf- fc BD E'JA 

jK=:ELSEIF<Cl-'E-QR0f»"6D e 
•HHEHPSlHT.attMl 

T.BIFrCI-'N'DADI-'SD H ( )A 
NUSUPXJ])ITHEHP1-SX(P1,3) 
iK"lELSEIF(C*" , * , ORDf= 1 GD I 
MHENPRtNTufiMl 

74BIFCt-*CLI*THETOC. EL 
KIFEt^UP'MNPflflCb ELSEIF 
»: a DOH a THENFRDCc ELSE JFCf = 
■IN'THENTOd ELSE IFCts* 041 T 
"THENPAOCp 

77BlFCt* # 6ErORCt" i TAK i TH 
IHPmt ELSEIFCI^WVTHEUP 
ROCh ELSEIFCt^'WMCM'LE 
AMHEflPRKi ELSElFC*--S((J i T 
HENPROCj 

7811 FC*5**DB* ORE i^Sfil'TH 
ENPROCk ELSEEFEt^'PUL'TMEUP 
Ml ELSEIFEf-WTHENPROC 
i ELSC IFC*- " PLU " f MEMPRnCn E 
LSE I FCt- ' J UJT T HENPRUCff ELSE 
IfCi^SCO'THEM^hPfilHT^flii 
h_vi scored "jSI; 1 aut oi 

7flB J FC*- ' iPB 'THENPROCei EL 
StlFCI^INS'MN^hPftKq E 
LBEIFCMTflft'MlflcnjPROCr 
ELSEIFCI-'REL-THENMltPROCi 

3 BEf E F C$= p STA " TrTENPHOCt EL 
5EIFCI«'U5E*™r(=hPKffQ] E 
L _E 1 FCf ' '6 1 V p THENK= liPROC-M 
ELSE I PC*** THR* THENK ■ 1; PROC* 

S E > E F C<~ " HEt "ftKJJPK >3 1 f ME 
NK-= ItPfiINT - 1 ' v* not i cltii 
rtit to do here! 1 ELSEIFCf* 
WTHEM*hPftlMT-lh_fc «d 
_ i_ m b.ttfif ELSElFCt 
■m'THENif-ljPRINT'It does 
n't lit* U*bV.' 

m IF Ct= , LO_" THEN PR EN 
T"V(jg see nothing .qe.i.1, 1 
ELSE IF Ct^'SAV THEN 
K*i.PflOCMvi ELSE IF Ct*'LD 
A' THEN K-iiPROClaid 

838IFCf-'QUrTHEKK-l:PR-C 
quit 

► 
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Necromancer listing 



From Page 25 

BHIFMBPMNTTi iom I 
dnt t unjerfitlftd you!* 
95B EUBPfiOC 
4ii8E)EFPR0[a 

I s 1F«.< WITHENPHIttTa 
cf ELS€PX=25:PftlHIib$ 
99IENDPROC 
B9flDEFPR[ICh 

9MMlTlFPK>l3THENPfi]«Ti 
ct ELSEPT-UiffllNTabf 

VIKHDFRDC 

92BD£FFRCCc 

93«']:IFPK>I8TH£HPR 
t* ELSErM3:PRINTibl 

■MBEMPROC 
*5>DEfP«Kd 

f&IK*li lFn*5TH£NPl-fc j END 
PROC ELS£|FPX-16THENPZ*22:E 
WR% EiS6iFPS*36THEllPi=37 
TtNDPPDC ELSEIFPS-27MWP?= 
33tEMFR0C 

^BPRINT'Ydu can't! 'sENDP 

ADC 
TBSDEFPHrc* 

■?9BH=hIFPl"4THENPt=3:EN& 
PRQC ELS£iFFX»22THENPI=^E 
NDPRDC ELS£lFPS-37TH€»P3-3i 
lENflPROC EL5EIFPl=33rHENPS' 
?7s€HBPRQC 

lBMPRINT'lfou cirt'fiE^P 

ROC 
IIIIDEFPHEK* 
iWltPRHq 
lKBIFLKlENJPRnE 
l«IEl»l;F0PI=lTD2!:tFBW 
= 5 lANDNX ( R> * )f THEREI'I 
lBSINEXrtlFE^BENUPRQ: 
HfillFR^ORft-SDRRMORRfMP 

R* SOAR- 1 4GRR=2IQRR-2 JT HEWPft 

IkTjr|:ENDPRDC 
1B7MX(RJ-1:EMiFOR^1T05 

iIFVIEl]-"THENV([l)-6*[UH 

L*B»NEHi IF6l-IPfi3NT"trour 
hands ire full "iEKSPROC 
]B9«BlfNS(R)MB:EHDPRft 
1 LIBEKDPftDC 
lllBDEFPRDCo 

Ll2»L*-":Il*lHSrRiZ*,- ') 
:RM:U-BiLl^l6HTf(ZI,CLEN 

tw-mi 

5 1 3S i F LE N £ LtK 2T HE*(RIT(JR*I 
ll4lF0ftI-lTD23ilFLEFTl<Nf ( 
XJ.LEN(LIM=t*rHENLM:fl-I 
I ] 5QMEXT j ENDPROC 
llMDEFFROCh 

1171^1 :El-8;P1?INT'You in 





wnm i-'iFDBMTDSilFV 
t ( I } O* * THENPfl IHTVt ( I ) t El* I 

lISBttEXTilFEl-ITHENPRW 1 * 
othino it tlJ 1 

lt9BIFftlf21}=2MNPRJNT"¥d 
u art Hearing the glovi*. 1 

12I8EN0PROC 

l2HDEFPRutt 

l228K=t:Pn1Ig:IFLl*BT1€NPR 
THT-TFato ifaft't ftavt 1 iLlsEIHI 
PRDC 

l23tE14;FDRX-|TfJ-faIFW[U 
.6((N:fRHTHEHy*in-- l iEl-t 

l24MITtIFf^BThfNPRIMrY 
w'r* not cirrvmq "jLliENB 
PROC 

L3?m (WtfH* J aPXi MIR>-B 

L7HENDPR0C 

l27IDEFPfiOCj 

l2&BI(-l:IFPi=+3rH€NP!'«iP 
R ENT ab ENDPftQC 

1WHFP1*<4THEMPI««: PRINT 
ibf:EHPPROE 

LJBBEFr>*QRPWiQRPI=HTH 
ENPRINT'Th* Httr'i too dee 
E-! a iEHJ)PROC 

UJlPftlilTtctiENWROC 

l32BJEFf*RtlCk 

133«»I:IFPK«RPI>1BWNP 
RINract : fJBPROC ELSEPRINTab 
f "You step into- the boat i 
nd start rowing. ' 

1 34 8 T I RE* B : RE PEAT UKT ILT1 HE 
>3eB:CL5:PRTNT7eni FttER th 
e ihort anrf itep out.'ilFPt 
«LlTHEM»l-9ELSEPMt 



135BEHDPR0E 
L36IDEFPR0CI 

137HC-IS |FPZ< >3»lHE»ft]MT- 
tou sei nothing to pull her 



e"; 

lMFniZIKMHEUt-'Toii 
naive * fata] electric $ 

hgckl'iPRfjClcrsi 
WKJ(<3*,JM3:PRMadl:E 

MDPROC 

lUtDEFPROClQH 

141BCLStPRIHTIf ' "Vou an 
aedd.' "«Duld you Hie to 
pliv ioiio <r/N>' 

1 *2BREPEAT : AJ "&ET* i (JNf i L (N 
STRfYyNflVMlH 

1 4311 FAf** ¥*0M<** v" THE NFtU 
H ELSEPRINT'Boodbve. Thank 
m for playing *:EN& 

H4BDEFPRDCi 

143B^lsPRDCg:IFRf>2ITOP 
RiNTacliEHBPROC EL5EEFA1 (21 
: > 01 HE NPR INT at f : EN DFRDC ELS 
SAM 2 1 i ■?iPRLNTabt:EMDPR r JC 

lUiTJEFPftffin 

l4T|K-l:PRDCv:IFPK>iUMt 
[H^FWYou einTtENBP 
ROC £L$EII<23H:A1<23MjP 
RIMUbf "It flirt W:S* 
m*'A lHWOND'sNftlli'BIflJI 

owd'jEndproc: 

USBDEFPROCd 

l49K*hlFPI(>23MNFR[NT i 
You can ' t " tEH&PRDC ELSEPl'2 
fl: PRINT**™ Imd sifei, in 
a gilt of Jeavit.'sENflPRDC 



ISiWPROCp 

15JK*lilFAIIl6>-BTHENPRII 
T-You cin-t'iENOPRDt ELSEIF 
PKMfiTHENPRINT'nothioB hip 
ptfli'iENBFROC ELSEPRINT'Tou 

kill the* ilJ*:Bm7l*HEr 
<19>*'A LARGE RUBt'iHt 
■RUBY" tENSPROC 

lSHDEFPPDCn 

1 536 E F PI <>4 1 THENPR 1 NT*Not 
here":£M)PROC ELSEIFMI7)- 
ITHENPRlNT'iou cu r t':EMDPR 
K El SE PR INT a W The ilchin 
C dibpinifs-iGtlSf A SPIDE 
R TRAP' !NJ (8) "'TRAP' 

154IF0RMTD5iim(lJ-S*[7 
)THEWt[I)-* i 

1KME1T;ENDPRQC 

l54BDEFPRDCr 

J57llFPl037QRAia4l>ITHEN 
PfilNTicfiENDPROC ELSEIFftUB 
}=lTHEN1f-*The spider bitn 

vdu aaqB)hh p iPROClflM 

l5SBF0RI»iT05; [FWEal-fiKS 
ITtlENStEfi^-fl TRAP UITH A S 
PIDER irjWin»BI<e)iAZIl< 

J-3 

1 59BNE X T : BH 2B ? =li Pfi 1 NT ib * 
sEHSPROC 
liBIDEFPfiOC'S 

U1BIFA:CI4NB0RAI[B)=ITHE 
NPRIHT'Ybu can't'iEHJJPRDC E 
LSE I FPK >4IT HENPR I NT " T hi tp 
ider rrfusrt to love'sENDPS 
BE 

142B!(«,3J=3?HFB1[5)-IT 



— 
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HENFRlMPIlothiftq hipptni'iE 
NDPROC FLSEIKSJ-tiPdriT'TH 
t t pi iter winli out in-d bit 
H it,'jENDW 
l43MEFPRGEt 

t ^4K'l 1 1 F AI ( -ITrtEHPP I NT 
'Whit Kith?':EMPMOC £LSEFfl 
QCi 

l45.HFR*3QRR=4DRfl*5[ffilM40 
Rfl»2BCRR"23THE N I *■ ' A vtttir 
^ bat atticki 11 frat failrio 
d/iPfiffilDH ELSESIU4,2)*I 
5:PftiMiit!6f(2)= l ft DEM TR 
OLL EHCPROC 

iWIDEFPROCu 

LtftPRQCg: tFRC H [THENPRMT 
■tau un't uu Ml:EHDPROC 

ELSE IFAI til) "1THEHPR INT'Yo 
u hivM't 4 at it!*: EHDPREPC 
ELSEJFPK >2ITHEfiPftII(T-NeiiLhi 
ng hap pern, "i ENDFROC 

]MMt(3]-*A PILE OF SCdRC 
HED BONE5-iSI[2UI*2BiPRIN 
TtbtiEHPPfiOC 

u=aDE?pfincv 

iTMMOCg j 1 FRO L8THEKPR I NT 



icfiHDPROC ELSEIFPXU26TME 
HPRMTflot llfftl'tEMOfRQC E 
LStlFAK 18) =lfHENf RIHT'Hdk? 
-sEPf&PROC 

17EIFMI=3T&3!lFVt(I)«Gt(l 
iTZMEKTrAXUB^Iriitm* 1 

AN EHERflLB J :«CSf 'EHEHALC 
■iPRIUfT'Mt thAflkl ft ind of 
fert ti in MP lid. 'lEKDFRQ 

C 

1 73IKFPROC* 
LWPROCf 

1 758 IFR< >21 THENPH I N T ' I dan 
L ih tuch point ! *: ENDPfiOC 
ELSE IFPK >T1 Pfl I*T- Thu t itft 
't flSinfl ta bt tuch good! 11 ! 
EMDPROC 

1 Till FAI C 22) S ITHENPR INT" Yq 
u don't it? a :ENOPRflG 

17TIIFSE E31.2) XPfllNT 1 You ' 
vf tlmdy dQ4e tfrat 1 ■ :ENJJP 
ROC ELSE5X1 II , 2) «3ZiPR1NT" J 
t Hit* wr^lW^PRW 
i 

11 



179ISEFPRDC5JVI 
MtPRIHT-PltuH mwrt ti 
pt/disc nan i-' 

lBlH^PFNOUTrdata') 
J82IF0R 1-1 TO HiPRlNTIZ, 
H(l) 

1B3BFDR Y=l TD 3iPREOTIZ,5 
IlUkfOT V.I 

1E4SFDR l'\ TQ 2bPJZMTIZ, 
GI(I],8Z(^IK[U.NlM) a rUl 
I] :DEKT I 

1B5BFDR l-i TD jiPRIHTIZ^ 
flKfiNElT I 

L37i[LDSEII 

iflfiflPRlRPDatj file creitp 
d." 

miBEFPROClMd 
IfilPRM'Plfiit initrt ti 
pe/diic iaw 

i^lI-OPEfflRt'diti-) 
JTOFUR 1*1 TO 1fl:!VtrT», 

1MIFDR Y-| TD 3:JtfJTlZ,S 

KiiYhWEr u 



Jt=L TD 23JINPUTIZ, 

Sf(i),Bi(iM*m,rario.rUi 

UlHElT 1 

lURFDJt X=l TD 5:JKPUTi? H V 

197IINPUTII ( PI,S1 

1WICL05EIZ 

llWRlNTihf 



■eilEEFPRDCcut 

:mmmo vou N d nt 10 1 

avi your position first <Y> 
2B30REPEAT 

28UMsGETttUNTlL INSTRf'Y 
yHn\Ai)>9 

2t5B[FA*= , F i QHA(* VTHEHFR 

2BABPRINT 4 6oot1byi- Thank y 
au few olivine,. 1 
28TB EMD 



This fisting is ittciudett in 
this month's cassatts 
tape offer. See order 
form on Page 67. 
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Out etivctuotwf jfl/rwjr* >t used in 



Of schools find hom&S 



EDUCATIONAL 1 mc-hatm* ^» Jsai "^I 

Hmiu gl lun ind isiimnj foe ehilfin jft* tai 1a rim t «tn Animmj p -i;h : » will i 



EDUCATIONAL 

Allhpuflh f imilir |p 
Mt The 




1 1^1 1 d j 1 1 A ^t E T _ ( I Y t Y f J ^ 

. j j-ru i I 

infliariii 



FUN WITH NUMBERS wc-flfciw* 1?*** £t.as Dm ns*. 

Thtll piflgrimi will KliCHtnd Etli hilK Etunlmy. xHitmu* tnd ijt>|ri[V ikilii l«r laui Ed 

i«>tn hit <ii<i Th. npi iKiudit Mucins. AflDi^d $garftACTiaN ihd jn Vt>6l t>p* 4 mi* 

{lllld RDCfcET UATK5 which will* titttill *4*ln* »nd l*prr»Llian Wi 



-■ - - jj. ■ . _ 



FUN WITH WORDS mcmww \ T ™ rGW Q&M Si 

Sun r DUI f"" * ifh " plphpb*4 pMfl* (4*li»u4 >4ur piiy VOWELS, lum ^ di'frirKi 
bfhwfin TH|H| m TH[:R n» V | flimfb *:in SL F F !S E-E J«d 'i^SiB h-StfiHt *ir* i ud*r u' 

ftirtfmrdjniftitf MfiCdnvurjuv Jin ft* TfJ* 



JIGSAW AND 

SLIDING PUZZLES m ^ 



T3pi f±DU}uc f*U 



Th«f ■ »im iiflitw tnd I but Hiding aauin mi 3 • ^ 1 s/id f «di pw™ *Hrt? «4f n 
in iJirM**! t* tnwi r*Mi ivittn hu; gnlutilY tiwii) har^i ir mlpi childrpn ip dmipp 
iftlni imppinifmn ind in MhiHf p,6HtlU 1 he ript mdudfS OfilQUJi JIGSAW mCUSC 
NUMBFKS. CLDTrtUind 1ITTEHS 

#*ffECIAL OFFER** 
Buy Jttrem titiaf and dadact €3.QO 

Add SSp fiSfi fl#f Otdtf flwuf *rj(* SEE or £if t JfW# * 
U pi tfil-iii fof tfiKJ 

RC12ariG Ll:D.344MfZu 
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NOW FOR THE ELECTRON 

The complete. Domrwisimeand 
«nE«fi«Enjng Foolball fnanagemeni game ever 1 
m * (iiviiici-c.5 * f A Cup * European Cup * European Cup 
Winners' Cup* Pr-rjmfjEi^n'fi^itjgJiiion t> trans-larB. 
* Suspensions • l^iu'ies • Si-bStifuiea • Name team * T«(tm leFeetion 
» Chcfl^ change team tor matirjn # weekly leeg ue LaD'es • Ro5*i ve s^uaa 

Ch«ek Mith your r«1ailer. phone your 
Acww/Visa number, or iu51 not* your name, 
address. ««mpui*i and game'eauired onlha 
tJK-K of your cheque ur PCS. 

DCftW fOPT 4BQUEEMSTBEET.FJALDEHT0N, 

r ^nn/vr i new ark. hotts, 

Tal: 08M 705230 




A last round of 
calls- with inte 



IN this, the final article in 
the FX series, I'm going to 
describe hiri important 
call* that haven't been 
dealt with previously. 

We'll also be talcing a look 
at interrupts and how they can 
aid our programming. First let 
us consider the following set 
of calls: 

•FX131 
•FX137 
•FX1 39 
•FX140 
•FX141 

Before trying them out take 
3 look al Program I The 
procedure in it allows us to 
make an OSBYTE call bv 
pntqrinq PRQCfxIA.X Yr where 
A, X and Y are the numbers 
following (he "FX command. 

In addition ii allows us to 
s h h the result ol making that 
call; we can use it to read 
values. 



Line 40 sets up a function 
key so that using the 
procedure is made easier 
Whan fl Is pressed the 
prompt: 

PSQtM , . I > 

appears, Simply entering I he 
three values u1 A. X and V 
separated by commas causes 
l he procedure to be called and 
(he results displayed on the 
screen, 

An explanation of the work- 



ings of the procedure can be 
found in Part 3 of the FX series 
in the October l g&5 ediiion of 
Electron User. 

Let's take a look at those 
calls now Table I lists them 
with their equivalent state- 
ment in Basic. 

Let's start with •FX137. It's 
possible to switch the cassette 
molar on by entering 
•M0T0R1, Alternatively 
•FX137.1 or PROCM137 V0> 
car !>t- u;.ofi 

You might ask what is the 
advantage in using OSBYTE 



over the usual call? In Basic 
programs there's none, but in 
machine code programming 
the advantage is clear. 

This call and the others in 
this group can r by using 
OS 6 YTE , b a carried out easi ly ■ 

Program 1 1 contains a very 
short assembly language 
routine for making a single 
OSBYTE call. 

The operas ions on lines BO 
and 130 ensure that the 
program can be called at any 
time without foss of data. 
That's most important, 
especially when we come to 
the use of interrupts later. 

You can test Program II by 
switching on your cassette 
player, 

The values at A. X and Y thai 
am la be used By the OSBYTE 
call are first slored in the safe 
locations of &70. &71 and 



•FX131 


PAGE 


•FX1 37 


"MOTOR 


■FJM3B 


•OPT 


•FX140 


TAPE 


-FX141 








Tahie t 'FX caffs and their 



&72 respectively. Enter ihe 
following : 

7l7!=137:?!ri*l:7t?M:eALL 

To switch the cassette off 
again the following is userd: 

?l78-i37i?&7i>1:?t72*8!tALL 

Now to the next call. 
•FM41 is the same as 'ROM 
and selects the POM filing 
system. This is only of interest 
to users with a Plus 1 or some 
other hardware enabling 



HOMs to be plugged in. 

By using 'FX141 followed 
by *CAT a catalogue 1 of any 
ROM software is give/fin 

While the ROM filing 
system is selected it is not 
possible to spool files (that 
gives "Bad command") but 
-EXEC. 'CAT. LOAD and 
CHAIN work as usual. Even 
without a Plus 1 present. 
•ROM or »FX141 do not give 
errors. 

You can use *TAPE or 
-FX140 to select the tape 
filing system. You can see if it's 
been selected correctly by 
checking for a normal 
response to *GAT, *SPOOU 
LOAD or CHAIN. 

•FX 1 31 can be used to find 
the value of PAGE. That's the 
address at which Basic pro- 
grams are stored. 

The value Of PAGE is 
calculated by multiplying ihe 
result of the call in ihe Y 
register by 2SG- Enrer: 

PSKf!ilL3L t M) 

and then: 

PfllPlTM*25b 

You should get EOO unless 
you have a Plus 3 fitted, in 



II REM Profru II 
21 RED 

J& REM 

41 F0flQ6tl=ITQ2STEP2 

st n*km 

61 I&PToptJ 

71 , St if a 

SB PHP: PtM: TIAaPWlB TVAs P 

HA 

III JSRIFFF4 
L2I .rtiT 

ill PLflsTAV:PLA:WBPLA!P 

341 RTS 
151 1 

141 HEir 

, - 

Program ft 

which case the result is 1 000. 

The value does not truly 
reflect PAGE, but shows the 
opera ling system high water 
mark lO&HWMp. That value 
moves from & EOO if hardware 
that requires memory, such as 
the Plus 3 advanced disc filing 
system, is fitted. 

Another occasion that 
causes it to move is when 
memory is set aside for 
defining extra characters, This 
is carried out by calling 
OSBYTE with A equal to 20. 
The X value determines how 
much memory is sei aside. 

Try entering *fX2Q3 and 
then looking to the vaEue of the 
OSHWM, On an unexpended 
Electron it moves to 61400. 
*FX2Q,6 allows the maximum 
number of characters id ba 
redefined 

Lets now turn io * FX 139 
This is equivalent to "OPT it s 
used to change ihe way in 
which the computer responds 
when loading programs from 
tape and disc, 

By changing Ihe two values 
sal by •QPTl and "QPT2 the 
performance of the computer 
can be made to meei the 



LB HEM Proqru ! 
21 REM 

10 HEYlFfliNT J, PBDCfj1 
, i j >":: LHPUT-aE^I^I:? 

51 END 

Afl DEFPfiOCfx(ail,it!fl,yyl 

I 

Be nml 

n n-vyx 

m oMJSWFFW 
JIB al-oZANMFF 

i 

]» vI-(DUNlllFFIin)D1VI 

ihh 

HI rl=(aIfl«!)4FFBiMSII).D] 
VdBHHt 

159 EIIBfRDC 



Program i 



JOHN WOOLLARD 

concludes his series 
on # FX calls 




needs of the user, 

In all of me following cases 
1he use of *QPT is exactly the 
f.ame as "FX 133, folio wad by 
the two valuES Table II lists 
the calls and their effect upon 
the loading process. 

The computer can be put to 
its default condition by using 
P QPT without additional 
values. This is the same as 
setting -OPT 1,1 and •OPT2.1. 
After an instruction to load & 
program tias been entered 1 n r 
computer prints: 

Searching 

When it finds the correct 
program it display^ 

and the name of the program. 
Upon meeting a load error the 
computer responds with the 
message: 

lit l? 

Rtiknd tape 

Stirctiing 

If ■OPT1.0 Is used no 
messages appeal When the 
program has correctly loaded 
the prompt appears, but with 
no other indication that a new 
program is present. 

If a load error is encoun- 
tered the message to rewind 
the tape is g^en. That Is 
controller) by the "OPT 2 call. 

■OPT 1.2 gives further infor- 
mation about the program that 
has been loaded- It's par- 
[icularly useful when loading 
machine code files. 

The information states how 
long the program is and [ha 
load and execution addresses 
specified when it was saved. 

Under this condition 
Spooled are named wnerl 
they are EXEcuted. However 
their length is not given 

"QPT1 ,2 does not give 
extra information about the 
cause of any load error that 
may occur. 

•0PT2.0 and "QPT2 r 2 
cause loading to abort if an 
error occurs, and usually this in 



turn causes a 'Bad program" 
error. The prompt to Rewind 
the tape does not appear. 

■0PT2.1 is the default 
state, and is the most user- 

friendly. 

When an error is met the 
loading sequence does not 

abort. The message to rewind 
the tape is given but may be 
i gn ored if a second copy of the 
j iie is on the tape. 

The computer will start 
loading the second copy from 
the point where the error 
occurred on the first copy. For 
this reason ir is always wise to 
make multiple copies of any 
program when recording on 
ispe. 

A further u se of The 0 PT cell 
is made by dlac filing sysiems 
"OPT4 sets up a disc's 



puter. 

If *OPT4,0 is entered I he 
computer starts up as normal. 

All of the FX calls discussed 
so far have an equivalent 
command n Basic The main 
reason for knowing of them is 
to enable the activity to be 
carried out from within a 
machine code program, 

I am now in the habit of 
using FX calls whenever I can 
so that the future convert or 
of any of my Basic programs io 
assembly language can be 
made less difficulty- 
Program M shows how 
easily an FX call can be made 
from assembly language. 90 
do not be afraid to try machine 
code subroutines Out in your 
own programs. 

We can now. l-j'i" uur 



■OPT1.0 *FX133,1,0 

•OPT1,1 *FX139,1,1 

•0PT1.2 »F XI 39,1,2 

■OPT2,0 'FXt39,2 r 0 



■0PT2.1 'FX139,2 P 1 
•OPT2,2 'FX 139,2,2 



No error m essag e s a re g iven . 
Short error messages ere given. 
Load and execution addresses 
are given. 

Computer ignores all errors and 
does not prompt you to 
rewind the tape- 
Computer asks you to try again 
by rewindi ng the tape. 
Computer aborts the operation. 



Tabfc ft- 'FX 1 39 



response to auto-booling, 

If Shift - Break are pressed 
together the Electron searches 
for a file celled PBOOT on disc. 
Given the opportunity, it will 
either •LOAO 'RUN or -EXEC 
the file if found- 

The values used are: 
•OPTfc r O Do nothing 
■OPT4,1 'LOAD ISOOT 
■rjPT4 p 2 "RUN SBOOT 
■OPT4,3 'EXEC IBOOT 
I use ihe faciiily to CHAIN c 
menu. The required program 
can then be loaded by pressing 
a singte key. 

The facility is used by 
commercial programs to 
enable auto loading. If IBOOT 
is not found the Electron will 
freeze and you'll have no press 
Ctrl -Break to reset the corn- 



attention towards the last two 
tails of this series, "FX 13 and 
'EX 14. Before we take a look 
at what ihev do I'd better 
introduce you to interruprs. 

One book t have states that 
an interrupt is a peripheral 
initiated subroutine, whereas 
another says it's a hardware 
signal to the microprocessor 
indicating that something 
requires immediate attention. 

Here's my definition: An 
Interrupt is what happens 
when any part of the com- 
puter, or bits added on to the 
back, siops the computer 
doing the job in hand and 
makes it do something else 

The computer carries out its 
tasks normally until an inter- 
rupt occurs, then it i 



che interrupt routine before 
returning to the original pro- 
gram, 

A nice analogy is to think of 
me sitting writing this arlicle. 
I'm busy working sway when 
the telephone rings, that's an 
interrupt. 

I must answer the tele- 
phone and then get back to my 
work afterwards. 

Unlike my telephone calls, 
it's unwise for a computer 
interrupt to last for more (hart 
a few mill iseconds r as this may 
prevent the Electron's 
processor acting correctly. 

There are all sorts of 
interrupts going on a H the time 
inside the computer, but we're 
concerned with the ones we 
k:hi-. uunl'Gl 1 hereon? use? 
Co improve Our programming 
Skills. 

Fortunately it's easy to get 
at some of the interrupts by 
using simple FX calls. 

Table III outHnes some of 
the reasons - termed dynamic 
conditions or events - tha t can 
be used to initiate an interrupt, 

We can use any of these to 
make the computer slop work- 
ing on the program in memnrv 
and to do something else 
before reluming to Che onginel 
program. 

Here's a brief example of 
one application using 
•FX 14,0 With this we tan 
make en interrupt occur each 
time a particular buffer 
becomes empty. 

Perhaps you've developed a 
graphics display and wish to 
add sound to ft. It may be 
extremely difficult to Syn- 
chronise the commands to 
produce the sounds with the 
commands to display the 
graph ics- 

When the computer is 
carrying out the graphics 
instruction it may hotd up the 
sound output, or (he sound 
output may hold up the 
graphics. 

The solution is io have a 
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From Page 29 

machine code program thai 
plays the next note of The tune- 
By using interrupt that pro* 
gram can be catied every time 
the sound buffer becomes 
empty, Mow you can have your 
graphics program; running 
quite smoothly end. without 
you being able to see it. the 
computer enters a new note 
into the sound buffer as soon 
as the last note is made. 

Here' 5 a pian of diction we 
should follow in writing Our 
own interrupt routines: 

• A machine code routine 
thai carries out the required 
activity must be written. 

■ The routine must be placed 
in a safe location in the 
computer memory. 

m The address of the sub^ 
routine's location must be 
placed in &220 (lo byts) 
and £2 21 l hi byte), 

• When required the inter- 
rupt should be enabled 
using rjsbyie call with 
A=14. 

• When the interrupt is no 
longer needed it should be 
disabled using OSSVTf call 
with A=13. 

A golden rule with all 
interrupt routines is that they 
must nol change any variable 
or condition used by the 
interrupted program - untess 
you specifically warn them to, 
of course. 

Program III illustrates how 
the vertical sync can be used 
to produce a regular, once a 
second ticking sound. 

I have placed the machine 
code program at &90O. Us 
location can be moved bv 
changing the value of P% in 
line BO. 

Once this program has been 
enlered and run the licking will 
continue even if another 
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And this is how it works. . . 



Lines 40 to 240 
assemble the machine 
code program to location 
81 900 onward. The code is 
divided into three separate 
sections - lines 70 to l 20 
set up The interrupt, lines 
130 to 200 produce the 
actual interrupt routine and 
line 220 contains the sound 
date. 

The routine is set up by 
placing the address of the 
interrupt in locations &220 
end &221. Lines BO 90 do 
this. 

The Start gf veMical sync 
event interrupt is en h hied 

with an OS BYTE call with 
A=14. and Y=0 (line 



program is loaded, The inter- 
rupt has been set up and will 
continue until it's disabled 
That can be achieved by 
entering * FX 13,4. 

Program IV illustrates ano- 
ther use of interrupts- This 
time the routine contains only 
six bytes of code. It simply 
produces a beep when It is 
called 

Un*s 40 to MO set up (he 



Disable call Enable call Event 

-FXt3 f 0 *FX1#.Q Output buffer empty. 

■ FX1 3,1 *F X 1 4, 1 Input buffer full . 

•FX 13,2 *FX14,2 Character emering buffer 

• FX 1 3,3 *FX 14.3 ADC conversion com ptate i Aeprn 

Pius 1 only). 

•FX 13,4 •FX14.4 Start of vertical screen- sync. 

•FX 1 3 r 6 *FX 1 4 a 5 Intervi I tFmer = 0 

•FX 13,6 'FX 14,6 Escape pressed- 

*FX13 r 7 'FX14 4 7 RS423 RX error - not applicable 

lO 1 he un e^pp nd eri £ I e ct ron . 

*FX 1 3 P S *F X 1 4* 8 (Network error - not appltc able to 

the unexpended Electron. 
*FX13,9 *FX 14,9 User event. 



1 TO), Line TOO stores the 
value 50 in location Si 71. 

Thai value determines 
the frequency of the tick. It 
is set at one tick every 50 
vertical sync events - once 
a second. 

Setting the value at &71 
to 25 would make the tick 
occur every half second. 
The value is also placed in 
8l70. 

The interrupt routine 
itself starts at line 1 30. The 
first action Is to decrement 
the value at A 70. If the 
value is still positive the 
control returns to I he main 
program, 

The interrupt routine will 



only be carried out when 
the value stored in &7Q is 
reduced to zero. Line ISO 
immediately puts it back to 
the original value before 
sending a tick to the second 
buffer. 

Sound is produced in 
machine code programs by 
use of an OSvVORD call. 
The accumulator is sot to 7 
and the X and V renters 
contain the address of an 8 
byte block nf memurv that 
contains the four sound 
parameters. 

They have been 
assembled by lines 210 
and 220 Line 190 con tains 
the OSWORD -cell- 



Tait/e t/t: ?Xt3 : FXt4 and the mttrrvjn miming events 



six bytes in zero page locations 
&70 to S75. 

Under normal circumstan- 
ces the beep would be the 
same as that produced by the 
Copy key Ctrl ■ G oi VDU7 
However the *FX calls on lines 
140/1 50 change the charac- 
teristics of the noise. 

Line ISO enables the 
character entering a buffer 
event. 

This interrupt would be 
useful in educational programs 
where it is important that the 
user knows that a key is being 
pressed. I've a typing tutor 
program that has a similar 
effect built in, 

There are some develop- 
ments of these programs that 
I'm sure you'd like to try 

For example, how about 
devising a routine that auto- 
matically records the program 
in memo ry every f i ve m inutes f 

This would take away one 
of the headaches of program 
development. The technique 



of using the. vertical Sync in 
Program III wpuld have lo be 
used to time the activity, 

Well, that's all for this series 
on *FX commands. I hope you 
have enjoyed reading it as 
much as I've enjoyed writing it. 
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JOYSTICKS- THE COMPLETE SOLUTION 




DELTA 3B SINGLE— BBC 6 Of ELECTRON PLUS 1 £1 2.00 

A single joystick that in some ways can ad as two. The 
custom mode special "low noise" potentiometers are 
wired so thai ft will work as a left hand or right hand 
joystick it can even run same programs written for two 
joysticks and has the fire buttons of both 



DELTA 3B TWIN— BBC fi or ELECTRON PLUS 1 £1*.*S 

A direct but improved alternative tor the original ACGffN 
joysticks, with 2 joysticks wired to one plug. As with all our 
joysticks they have the last action sprung to centre return 
of the steel shafted nylon covered joystick. The light action 
makes them ideal to hold and the 3 fire buttons allow left 
of righl-handed use. 



E3 



Available ftom your dealer 
or direct from us 





Volf fit ace 



ParkDnvm 
Bafdack _ 

H&it 

SG7 6£"rV 



telephone (04621 $94**)' 



SHARDS WINTER SALE 



WOODBURY 6hO«*C UFCTH(1H| %7 OFF 

WHOOPSYlBHt LLlUlftuNit 20FF 
FUN ACADEMY t BBC. ■ C2 OFF 



INFANT PACK iHiC EUCTHONrES OFF 
JUHlOfl PACK IBBCLLI CTMN1 E2 OFF 
RETTIGREWS DIARY ItflC LLfCTBfliNJt* OFF 



iTsp<jf7 95, diit E9 &&j S^sp^nifllillM, ulustfaled adventure set m a s*niatervill«0*.Yov haw ?0 day* 
to discover ine strao-rja aecfote at Woodbury End. Idflta machine code with real lime display and 
inr^racuve charac-lers. Frw wmlicaie on complete and montbly compennon 

<Tap<r C4.95. dlSC E5 Vbl HimriOul arcade Cjame lor who*- ramify Mummy *an1s bihy io 90 to bed but 
baby has other i^eas. and is very resourceful. Packed wUh Mature*. 

iTapeLttyti di« £12-95) Mass^e eduwhpriai compendium 22 BdiXawnal games- 1or 6-1 2 year olds 
Covers maihs, spelling. ilphtbet. Fractions-, areas ■*£ Highly user friendly M»nu driven. 
(Tape £5 55. diac E7.8S). Hmlonc* advance set in bMcil |iM*t. Over 120 locMOM. Three mode* or 
play 

|T«pa E4.95. disct«.95l tnwnaining Bducahpnai g am*a 'or 3-6 year rjiay Coniams- 3 progrim*. 
I Tape £4.95, disc «,S*f En|»rta«niftg educational g*«*a lof fi-12 yw ofaj* Cdfilatna 4 program* 
I Tap* £395. disc ES.&Sf Acclaimed Ibree pari iamiiy mystery advents Graphics and texl. 
M YSTEfl* OF THE JAVA 3TAB iBhc e . f c trd Hi El OFF iTapa £3-95. disc CS.ftS,. Comprehensive lour pan educational advance Graphics and ten l 
MUSIC CfttATOR :bbc disgi OFF (Dim £10-95). Programmers ulWrylpf Incorporating m U *.e in your o«n programs. 

RAIN HOW ■ i*8 C disci E4 OFF (Disc £10-95 1 PairvUng ublily, Higsily iompKehenBive Uc*4 joyalick or Keyboard 

FUhi TO LEARN mu C4 OFF (Tape t*,95, di« £5.953- EduciHOrnl eompandium tor ft- 12 yetr olds. S roulines 

MO N ST E R MATHS <Btci C4 OFF (Tape t2.9S. *st £5-951. Maths compendium for e-H y«ar o4da. With B difficulty level*, 

SCIENCE ON E.BU UEGT^I C4 OFF ;T :Jt >e E2 9b. disc £5 95) 5cisnca edu«l*n lof year old*. 

balances, i hor rrtometers 

LASER LETTERS iBtd f4 OFF ITape E2.05, di*C £5-351. Comprfhinnnrtj spelling/alphaoei games Sor 5- 1 J ysar oW4- 

Ffl AC ATTACK (h«C i E* OFF (Tifla dl« 9S r Fun with iradMBflt Hot $*■ 1 4 year olda ■ routine* 

ALL TtTLES AVAILABLE NOW DV MAIL ORDER, T-KGNE ACCESS^VlS* THROUGH TO 01 S14 Wi 
OR ORDER BV POST 6V COMPLETLHQ COUPON BELOW (4B- HOUR DELIVERY) 



t d: SHARDS SOFTWARE BBC □ 

FREE POST (No stomp required) ELECTRON 
ILFOHD, ESSEX 1GL2BR 



. rrl M11 UHiJiiiiiiiiiiiirrrin ...i .j«..m in. 



Please stand mu 
the ifrJtow-ng 



■ -- 



Mi B*f4t4f nBW<M.BPMafc RtMM MdA 1 ! * 



r n . 



- ■ .----".I IJJ"" 



uiiiiiiiiriiiirMi-rf'-'--"""' 



Cre-SitCardNo 

□a-duct C l lt>r every tlC sperM 
lnrKlDss Ctiequfl^ Acgess/Viea/PO lof 



PLEASE SEND ME YOUR CATALOGUE 
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THE COLUMN THAT TAKES A LOOK INSIDE THE LATEST RELEASES 



Bantu fields 

SBC Soft 



IN Battlefields, a iwo-in-ane 
deal of (wo player games, BBC 
Soft is offering a game of 
strategy, the American Civil 
War. and a game of tactics. 
Waterloo. 

In easy you're puzzled as to 
the difference between 
strategy and tactics, strategy 
is the manipulation of armies, 
people, politicians and resour- 
cea to make history go the way 
you want. 

Tactics are how you man- 
oeuvre elements of armies to 
achieve victory in battles. 

Put more simply. Strategy is 
how you win wars, tactics are 
how you win battles. 

American Civil War 
presents you with a map of the 
south and east stales of 
America which were involved 
in the conflict. 

The object is to capture a 
proportion of your opponent's 
territory and wipe out his 
forces. 

Each side starts at pre -set 
locations with three fleets and 
seven armies, details of which 
are given for both players at 
the start. 

Each turn is equivalent to 



Battling towards 
a real wargame 




one year of the war. divided 
into eight movement phases 
representing about one 
month's campaigning. 

Players input all eight 
moves for each turn in secret 
and the computer then does 
the rest. 

You qirckly become used to 



the movement system but 
planning yovr moves to cope 
with what your opponent may 
do is definitely more challeng- 
ing. 

This is an excellent little 
strategy game and a good 
introduction to this type of 
computer waryaming. 

The second part of the 
package. Waterloo, is a repre- 
sentation of the famous last 
battle ol Napoleon which 
brought the First Empire to an 
end. 

It covers the area around 
Waterloo and may last for the 
equivalent of several days. 
Each turn represents an hour 
of time- 

The armies consist of units 
commanded by a named 
general, with most units made 
up of a mixture of artillery, 
cavalry and infantry. 

Initially the Allies are to the 
north and east and the French 



to the south. Each side tnputs 
its movement orders, which 
are carried out by the com- 
puter. 

First though - and this is the 
most interesting part - it 
reports whether any of your 

H 15 'i.H'.-K: Kiqhlpd or uonta-t 
ted the enemy. 

Based on this you plan your 
next move, but you have to 
remember that the reports 
relate to where the enemy 
was, not where they are how. 

When you do clash with the 
enemy the computer will 
decide whether it is just a 
skirmish, and calculates the 
casualties accordingly 

Alternatively it gives you a 
dose up of the battle area and 
the battle takes place in 10 
minute segments. 

I find the last an exec Mem 
idea, but wish tha t more detail 



Baffled on the way to Hampsteacl 



Me/bourns House 



THIS is not so much an 
adventure as a way of life. 
Superficially, the game seems 
to be an ordinary text adven- 
ture that requires you to get to 
Hempstead Heath to complete 
the game. 

However it is less a case of 
solving the game and more a 
case of attaining the solution 

Hampstead Heath is one of 
l he posh parts of London, and 
since you start the game in a 
slum your problem is not just 
finding yOur way there but 
becoming the type of person 
who deserves to be there. 

i confess thai I didn't get 
very far and so I'm obviously 



doomed m remain a total slob 
forever Nonetheless I can give 
you a few tips to get you going. 

The first thing you have to 
do after leaving the house is to 
sign on at the dole. 

You'll ubviuusly need your 
UE40 but atso make sure you 
have some transport or you're 
liable to get mugged. Since 
you start the game naked you 
will need clothes, unless you 
want to get arrested for 
indecent exposure- You'll find 
the edge of the Heath dose by 
and it pays to sit and admire 
the scone ry. 

A nearby maze is easy to 
map, though il you man aye 10 
use what you find then please 
let me know how you did it 

I used my money to buy 
another means of transport 
and thus found my way to 




another section of the adven- 
ture- 
Apart from satisfying my 
appetite - though I must have 
done a "runner" as I had no 
money to pay for my meal - I 
only managed to gat my 



pockets picked in the cinema, 
so any help from reader* 
would be welcome. 

I found it difficult to relate 
to the game It took about five 
minutes before I realised what 
a UB40 was! 

There are some extremely 
witty things in the program 
and l didn't get most of them 
first time either. If you manage 
to solve the game you can 
sand off lo Melbourne House 
for a diploma In social 
climbing, though I hope you'll 
also send me the solution. 

Overall, I was left reeling 
somewhat baffled by this 
game, though f hasten m add 
that the problem is obviously 
mine and not the program's. I 
would suggest, however, thai 
you try before you buy. 

Merlin 
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From Page 33 

could have been incorporated. 

As with American Civil War 
yqu quicklv yet used to the 
movement system, but finding 
and dealing with the enemy is 
another problem. 

Both games have gOod r 
clear graphics bearing in mind 
i he scale J hey are working at r 
a nd will keep p layers busy for a 
few hours. 

I rid \ ui believe thai there is 
yet a True war game available 
for the Electron oi a standard 
acceplable En serious war 
gamers- but Battlefields is 
certainly leading the way. 

Roberta Wand 



Laser 
shoot out 



Loser Reflex 

Talent Computer System* 



AS the commander of a deep 
space fuel dump, vou are a 
vital part of Earth's exploration 
project, Von are also in 
excellent target for any pass- 
ing alien who wants a cheap 
tank of four star. 

Your constant struggle wiih 
these- thieving aliens forms the 
theme of Laser Reflex. 

The fuel dumps' defences 
take the form of a mobile laser 
basu situatud buni.'u!h a 

plasti-steel roof. 

Through this roof you can 
observe the descending aliens. 
But if you tried to shoot at 
the in directly you would make 
a nasty mess of the roof. 

The fuel dump designers 
solved this problem by leaving 
one end of the dump open. 
They ihey built e targe curved 
mirror at this point. 

By moving your laser base 
left and right you can alter the 
angle at which your beam 
strikes the mirror. By altering 
this angle of incidence you 
also alter the angle of 
reflection - sounds just like 
school, doesn't it? 

So as you move your base 
closer to the mirror the beam 
fires higher into I he atmos- 
phere, and vice versa. 

Tlw aliens fell from the sky 
in no set formation and are 
therefore quite difficult to hit. 

To encourage you to move 
the laser base around, the 
instructions tell you that bonus 
points are awarded for hitting 



the aliens while they are at the 
top of the screen. 

It is tempting to sit at the far 
left of the screen firing laser 
bolts at a very shallow angle 
and stand a chance of hitting 
more aliens. 

Basically, this is an attempt 
to squeeze a little more life out 
of the Invariers/GalaKian 
theme It is a nice idea, but it 
will never be a classic. 

Jon Re vis 




island, and so you go off to the 
mam body ol the adventure. 

This is a beginners adven- 
ture and classed thus by Scon 
Adams himseJf- 

Although it has only about 
20 locations it has its full share 
of problems, This was one of 
the first adventures available 
for a home computer, and still 
manages 10 compare favour- 
ably with later ones. 

An ideal adventure for the 
novice and one worth having 
on anyone's shelf, Recom- 
mended. Merlin 



Maths with 
the master 
touch 



Maths with a Story 2 

BBC Soft 



Nice one 
for novice 
adventurer 



Pirate A dveniure 

Adventure {nternaiionaf 



IN rhis the second in the Scoti 
Adams series of adventures, 
your task is to collect and store 
treasures, though there are 
only two in this game. 

You begin your quest in an 
apartment in Londun and an 
immediate search of the 
premises should be your first 
task. 

Strangely, there seems to 
be only one room though the 
stairs do lead to an alcove, The 
bookcase has only one book - 
welt worth a read and then a 
second look. 

The duffel bag is soon found 
and a window is very interes- 
ting, Don't try any magic yet 
unless you've realised that the 
ledge is very slippery. 

Several things w4l be con- 
fusing you, but if you remem- 
ber the sea shanty you may 
realise that the pirate runs true 
to form. 

Thet rug will have 10 be left 
until later and provides a key to 
the solution of a later problem. 

By now you should be fully 
equipped to visit the desert 



MANY alleged educational 
programs, are not worth a 
glance and !or good reason: 
it's doubtful if good edu- 
cational software can be 
written without recourse to 
experienced teachers who can 
validate and help with 
development. 

Mains with a Story: 2 is an 
example of the quality which 
can be achieved by an 
experienced writer supported 
by good field work 

This package develops 
spatial awareness through 
coordinate geometry and pat- 
tern recognition combined in 
four captivating games. 

The first game. Pirate Gold, 
is a treasure hunt. An island is 
Riipfinmpused an a grid w!hj.-p;' 
hidden gold can be found by 
moving a cursor using X/Y 
coordinates. 

A multicoloured barometer 
and a changing bleep tone 
shows how "warm" the hunter 
is. Further help is given by the 
coloured squares appearing 
over coordinates already 
visited, 

The object is to be the first 
to fill a chest with gold, and the 
shorter the route taken the 
greater the amount of gold 
there Is to be found. 

Turnflex exploits the con- 
cepts of reflection and sym 
metry by presenting the ptave' 
with two picture tiles, the 
second being a reflection of 
The first 

At The f i rst level the picture 
is composed of numerals, but 



higher levels allow the user 10 
design the pictures, 

The game starts by the 
removal of the reflected pic- 
ture, and the player has to 
show an understanding of 
mirrors and reflections to win 
it back- 
Dice Squares is ? game of 
chance and strategy for one or 
two players, where rows, or 
squares, are positioned to fill a 
grid. The si*e of the rows and 
squares you can fill is deter- 
mined by a simulated dice 
throw. 

The lasi game. Tile Stretch, 
introduces the concept of 
Stretching and enlargement 
using tiles to fill a grid in order 
to capture as large an area as 
possible. 

In each game there is 
option of turning ihe sound oH. 
a choice one or two players 
li rich a range of difficulties 

Simple screen prompts, 
along with optional demon- 
stration runs, make the com- 
prehensive booklet supplied 
with the tape superfluous, and 
good protection from mis- 
chievous fingers enables the 
programs to be used by pupils 
without supervision. Highly 
recommended. 

John Daddy 



If physics 
is your 
subject... 



Physics 

Letts Keyfacts 
Revision Software 



EACH year a crop of 16-year- 
old students get into a panic 
over O level or CSE exams. 
The aim of this package is to 
assist pupils taking any exam 
in physics at age 16 ■ 

Its content has taken into 
account the new GCSE cour- 
ses as well as the more 
traditional ones. 

I was sent this package to 
review because I am a teacher 
of physics. The obvious course 
of action was to try it out on 
my present fifth year Students. 

I was very pleased that the 

prOtjr.i'V-. on holh 1hM BBC 
Micro and Electron. Virtually 
every school, of course, has 
the faithful BBC Micro. 

With two whole tapes full of 
programs on both sides, my 
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Joinery without the shavings 



WORKSHOP, from Acorn 
soft, as you might expect, 
provides the user with a 
workshop environment fn 
which to build things. 

The main fun comes from 
being able to take objects or 
shapes such as irianglG&, 
squares and circles., then chop 
blLs off them, drill holes 
and glue them to each oiher, 

Educal unalty I hi idea is 
That U5er$ se ! their own airns, 
develop their own plane and 
experiment PS they explore? 
alternative methods of wor- 
king. 

Experiments are encour- 
aged as their affects can be 
immediately (L-versuil by 
pressing the Delete key thus 
ensuring that no damage is 
done. 

There are four main pages 



or operating areas; Shelf. Plan, 
Machines and Look. 

At the start you are 
presented with Ihe Shelf page 
from which you can select an 
object to work on - either a 
circle, square or triangle. 

Once you've made your 
selection you move on to Plan 
by pressing Escape. 

Here your object is shown 
in a largH bent in (he? centre of 
the screen. Surrounding the 
box is a set of icons 
representing the various 
machines you can use. 

You can position your 
object around inside The box 
by u$ing the cursor keys and 
then seJect a machine from the 
following; 

* Drill bores a hole at the 
centre of the main box. the 
position of (he object being 



drilled having been selected by 
the cursor keys. The size of (he 
drilled hole increases with 
each press of the Return key. 
"Print paints your object In 
any of seven colours. 
"Not acts like a mould which 
surrounds the chosen shape. 
The mould then becomes the 
new shape. 

'Scale allows you to enlarge 

or reduce your object. 

"Cut has a blade which can be 

moved left end right. When 
Reiurn is pressed the blade 
cuts down through your 
Object. 

* Squash squashes or stret- 
:hui your object. 
"Glue will glue your presenL 
object 10 one you have 
previously made and stored. 
1 H ota to turns your object 
through 90 degrees so thai 



you can work on ail sides 

These machines are verv 
versatile and the graphical 
effects quite clever. 

One very good feature is (he 
Look Option. As you build your 
object each key press you 
make is stored. 

On selecting Look every 
process you have taken your 
object through is impressively 
replayed in graphic detail. 

This is a very useful feature 
for the teacher or parent who 
does not have time to work 
through the program with the 
user but wishes to review the 
work later. 

The environ men I provided 
by Acornsoft's Workshop is 
definitely conducive to logical 
thinking and closely simulates 
thai of a real workshop. 

Robin [Mix on 



pupile could nol cover much of 
it in school time- We concent- 
rated on the lirst program, 
called the diagnostic test. 

This consists of 40 multiple 
choice questions covering the 
full spectrum of physics work, 
h cersainiy see-ntt? appropri 
ate to the O level syllabus 
which I teach. 

If a pupil gets a question 
wrong, a hint is given. If the 
question still can't be solved, 
the answer is given. 

Al the end of the test the 
pupil's performance is ana- 
lysed. Areas of weakness are 
highlighted and a revision 
program is suggested- 

Thn verdict of mv students 
was that this program was 
rather dull and needed a 
degree of dedication to work 
through, The analysis of their 
performance, however, was 
rated useful. 

The next program on the 
first tape deal? with rel- 
ationships. If you think lhat 
sounds physical rather than 
physics, if really means equ- 
ations. 

In this section a number of 
graphs are drawn to show how 
One Thing depends un another. 
Such as volume and tem- 
pera ture. 

You lhen ha^e to pic:k the 
correct relationship from a 
choice ol four (volume is 




proportional to temperature). 

A student who was really 
involved in revision would lind 
this section useful but rather 
limited in approach, 

The motion programs on 
side two of the first tape are 
very hard to understand, in fact 
I don't understand ihem 
myself, 

They are meant to cover 
speed, velocity, acceleration, 
force, energy, work, power and 
momentum. I can only recom- 
mend 0 level or CSE students 
to leave them well alone.. 

The program on ray optics 
is a good, tidy revision 
program. There is nothing 
startling about it though. It 
presents some infoTmation on 
reflection, refraction and eye 



defects. 

The problems which follow 
are neatly constructed, and 
even suggest that you should 
draw out ray diagrams on 
paper. 

Turning to the second tape 
we come to the best program 
of i he lot, on radio-activity. 
This topic is usually covered 
poorly in schools and little real 
practical work can de done. 

It simulates an experiment 
to detect the various forms or 
radiation. 

You have a source of 
unknown radiation and a 
geiger COunler. 

Thiisef ca-i be m overt a found 
Ihe screen along with various 
blocking materials <paper. 
aluminium and lead) and a 
magnet, 

By reading the counter, 
with or without sound, it is 
possible to work out whether 
the source is emitting alpha, 

beta or gamma radiation. 

As an enhancement you 
can use Ihe inlormation gained 
to work out decay products. 

This particular program 
makes the user adopt inves- 
tigative methods and is suit- 
able for use in schools 35 well 
as by revising pupils. 

A rnuliipJe choice tesl on 
waves follows. 

The help and hints are well 
put together and our revising 



pupil may well find them 
useful. The same could also be 
said of the two programs on 
electricity and magnetism. 

One is a multiple choice 
test, the other a lesson 
comparing the flow of elec- 
tricity with that of water, 

The last program is about 
nr.: a! H il- poir ,in:; rl>.- screen 
display is muddled - quite the 
weakest program in thy pack- 
age. 

One criticism I have of the 
entire package is that the 
programs drive the operator. It 
would all be better if users 
could have some peace while 
thinking. 

The system of entering 
responses is distinctly poor, 
ryty pupils complained that 
Ihey got answers wrong 
because the cursor moved on 
to Ihe next possible response 
as they pressed Return. 

There's a loi of program 
here to summarise. The first 
point is thai you get your 
money s worth as far as 
quantity is concerned, 

It's a pity that a couple of 
the programs are very poor. 
but the package as a whole is 
worthwhile for 16-year-old 
physics students. 

Certainly a number ol mine 
are going to buy il now they've 
seen it 

Roger Fro at 
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Never before have there been such money-saving 
offers for readers of a computer magazine! 



% 




your Electron 

for much, much less than the price you'd normally p 




How the Plus 1 helps you r 
the most of your Electron 




With the Plus 1, you and your Electron enter a 
whole new computing dimension. The Plus 1 turns 
your Electron into a fully (k'dyed micro capable of 
using printers, joysticks ctnd cartridge ROMs - the 
software that comes on a chip. In addition, the Plus 
Is analogue to digital port gives access to the 
outside world - while the slots for the ROM 
cartridges allow the Electron to take advantage of 
the latest, most exciting hardware developments yet 
to be released. 

If you want to use your Electron to the 
full, then it's essential you get a Plus 1. 



Normal j 

Spec 
for re 
Elect] 



£3 



Inc. F\ 
ROM 



EXPAND - with the Electron W 

hfow you can transform your Electron Into a serious micr 
Workstation, This package consist of a Plus 1 and tf 
wordprocessor and Viewsheel spreadsheet both on cai 
Workstation makes Ihe Electron a hard working yet inexpe 
and office. From business letters to your firs! novel, from | 
cash flow crises, it can take them all in its stride. 



Normal price £119.80 



Electron Use 



EXPAND- with the Electron Da 

Hring the speed of discs and the organised memory of a p{ 
your Electron with the Electron Data Manager. It com 
interface and Acom's official disc -based Database - a disc 
keep track of things quickly, reliably and efficiently. Sophisti 
fast, the Data Manager is a musl for all serious Electron < 



Norma/ price £248.95 



Electron Us& 



AH price* include 
V'A f nrnJ timings 



Please use the order form 




nake 



irice £59.90 

ial price 
aders of 
on User 

9.95 

¥ EE game 
cartridge 



orkstation! 

o with I he Electron 
ie acclaimed View 
itidgt- 1 ROMs. The 
nslve tool for home 
lome economics to 



r price £69.95 



ta Manager! 

nwerful database to 
lists of the Plus 3 
: that allows you to 
cated. accurate and 
^plications. 

price £149,95 
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EXPAND- with the Electron Language Lab 

Now you can dramatically extend your programming horizons with this 
exclusive offer from Electron User. It comes complete with the Plus I interface 
and the Pascal and Logo cartridge ROMs The Language Lab frees you from 
the limitations of Basic by giving you the two most educationally favoured 
high level programming languages - Logo and Pascal. 

LOGO: Acclaimed £>y teachers, parents and pupils alike r its the language 
that's put the fun hack into learning the fundamentals of programming. It 's 
simple enough for a child to use. yet complex enough to satisfy the most 
exacting computer huff. 

PASCAL: The language that's set the computer world ablaze. When you tie 
programmed in Pascal you II wonder why you ever used anything eke. 
Powerful, elegant, yet easy to learn, it's a fascinating language designed to 
improve both programming and programs. 

With these exciting languages available instantly on ROM, the Language 
Lab gives your Electron two new, exciting and very different personalities. It s 
the best package for the Electron yet. No programmer will want to be without 
it, And it comes to you at LESS THAN HALF the usual price! 



Normal price £197.90 



Electron User price £89.95 





GREBlT is an arcada 
classic No games collec- 
tion is complete without at 
tuust one version, and tl>ii 
is arte of the best. 

As the leader of a troop 
of frog? it's up to you to 
guide everyone home after 
a night on the town. 

Vou have to shepherd — 
Or is it fragherd? - them, 
one fav one, across the 



road, dodging the cars, 
terries and buses, 

Then you must cross the 
river by jumping from log to 
log r taking advantage of 
The turtles swimming oast. 

Once all the frogs era 
home you start again — but 
this time there's heavier 
traffic on the road and 
fewer logs and turtles in 
the river. 



L 



Grebit listing 



IB m Ertbit 

28 m tv s.iierngan 

31 REH (c) Electron Utir 
48 DATA 1.127.1,255,13*, 
13&,l83,5M8.?4R.n2,255,l 
5,18,15,255,240,240,240,255 
, L5, 18, 15,255, i?B. E?2. 192,2 

50 DATA 5J, 34,34, 235, 255 
,252.252,48,205.49,69.237,2 
37, 215,205, 0X0,!4.56J5,1 
5.15,8.112, E9l,12B,8,15,|95 

s0 DATA 255,255.255.255, 
252.283. 195.3. 255,255.255, 2 
55,255.247. Z4».f .23B.23S.23 
B, 238. 239,238,240^ 284 ^284 
,255>255,249J50J5B,6 

78 DArfl 15,127.93,93,127 
,124,68,40, 15.255.85,85.255 
,255,15,8,15,255,85,85.255, 
254,38, 16J4, 239, 49, 69, 205, 
197.135.128 

90 DATA 48,67.57,67,255, 
I38j38ai9 i 224,48.24,24.25 
5, 10, 18,255,8,8,8,8,23?, 42, 
76,i!6,l,4 1 & i e.8,&.8.4 

98 DN ERROR WW 4671 

i a#MUPt 4 s y c-uz-3 . : . B; e i a ? e : 

iPROCins:PRflChi c!;»FXI« 
J 18A&PE5: '^1123,1,8:0:0:^ 

R] NT ■■-Hang about . ■ . '! 
120 PR0Cin.it 
130 PRDC^&eible 





140 PRDCzhoL e- 

158 REPEAT :btdi*I"B: 7* care 
*B s sc or I ? I =0 : L I !«9 : 1 speed = 5 

140 'IBM*! i?HZE*t7B- 

178 9ronX=arrfnX*l ; IF a/a* 
£>3 ironic 

190 ^94=8: CIS: PROCtfru 

191 ?if=B:Ms"| 

280 f£rR>8T05ifr D flJ!(!)=er 
NEXT 

218 bDnuri=5tFRMl=8i?bo 

■228 RErtATtiFH5,| 
238 ^8M4: 7 Sf8E=!2I:[ALi 
erase 

24B ^ j c o= 1 6 s ''v c □ -2? ^tf e ad = 

B 

258 ?W6-5:CALLbjm 

26B IF ?<fc»d*| OS frcq![' 
S78I-1 OR ?deadM PUGC* 

278 IF 7deid*2 AND froel( 
?&78>*B PRDCfrnq 

280 If ?deid=3 ft£Witis?t=5: 
, 'dPiiW:6OTE;2£0 

290 UIIIIL LH-B QR FRtiEi* 

5 

]08 IF FfiOfiS-5 PffOCcJsGDT 
0 178 

Jll PROCcDpedJt 

328 SCZ=l080M(7score AND- 
&F0]QI^I8> + i8Bii?5eore m 
if) *10H [score?! mtw DI 
!rH8H<«ore?i AMtF) 

331 CLSs IF SCt>MHt5?PHDC 



1i 

148 PRKhi ic 
358 PfiuThi {] 
348 UNTIL FALSI 
370 SEF PfiOCH! 

380 LIW-H-JsPhWi?^ 
STRTILEIt) 

398 IF ?o>4d~4 6OTO420 

400 A=Va: JF A=16 mt A«Z 
0 OP A=?4 CfiLL^atiCflLLclui 
:[ALLn!i it 2:8073430 

410 IF A-1B Dfl A=22 CALLh 
hit2:CALLetm:CfllLwhat:G?T 
04 3B 

428 tALLertse 

438 WLLcrMfciFORIsiMTQE 
05TEP-3fSfllfNDI,-l5,l,l:NFn 
sCALLcruk 

448 EHOPRGE 

450 KF PRGtisseUHe 

470 F0RI-8T02STEP2 
488 PTC-BI 
490 (OPT E 

508 .hole FQUD8jEM8;EBU 
D0:EOUD0!EfiUIJ0;EeUD0:EGUl}0: 
EOtffll 

518 .Sonus EQEJUf 

520 . score EQUHf 

539 ,ikel EOUHi0703;EGW«4 
l727jEQUM413fllJEDUHiHi43:tP 
iJHt B£ : iD:-H£&E4E ! EDIH&BC8C 
;EQUK182C 

540 ,ti ECUMiEQUBH 



550 . sp^d EQU8I 
568 .g*i JBRbd*i 
570 ,giti 
508 JSRtiie 
598 JSR«t 
ilfl JSRrwt 
611 JSRshcvB 
62B JSRean 

630 LDfl4ud:CNPi0:BEEFg.Mt 
LiJHPdeith 
640 ,{jjeel BECeounter 
458 SPLqiie 

m am 

678 STAcoupter 

m m%m 

698 .frith RTS 
718 .set 
710 LHII24 
720 LDfll32iSTAt70 
731 LDAI4c9DsSTAl7l 
T 40 L0At48:STA*72 
758 LDAIt3Qi$TA|73 
768 LDAILlS:STAt7l 
778 LDAlt5E:STM?5 
708 .beam 
790 LJfVcpuntir 
810 C?JI24:eNfct: JHFte 
.ct CP*«:6NEcAe: jflPr 



E 



328 .chi CHtZfcftNEchfliL 
^itevii r i:CNP#l:BEDre]JNPi 

M 

838 .diel EPItU;RNE[he2: 
LJJflitevUH2.Y!CnPilLlEare; 



38 £UCrRO<V USfN Fcfru/tff t9B6 




Hop to it and guide your frog 
troop home in this arcade classic 
by STEPHEN MERRIGAN 



PROCEDURES 

; „ H SeT£ the variables envelopes. 

"* oXeU* char^r, and dims 
arrays. 

a3semb la Assembles the machine code- 

rltaw Draws 1 he screen. 

top«Ut Called when youve tost B N lives, 

hi P^v^uf name in the high iota lable. 




VARIABLES 

J umber t, 



hLscgre 



Prints the high score table. 





JflPidd 


I'M .one mvcojWEtnOtCP 


13*1 STAdBlfJ 


B4B ,the2 CF)li2:SNEchE3i 


KtlisBPLtmnJSRU ritLDAtli 


1371 DEY 


LDAit Evie*6.Y;CnPUt ffiQr t r / 


STAitsJSSerjse 


1398 BKErshift 




1111 .tpo CPlHsBEflifldJJrlP 


1398 LDYt? 


SSI .rfiiJ CPWrMrtiLDA 




UB8 -rreoliCt 




112* .tftd ATS 


If IB LlMKrBS. Y 


56 D .rc LDil7 


1131 .rift 


1421 STAttBllJ 


971 . Iodc 


1MB VriqAfc 


1438 BEY 


B5B LMltfBI ,V 


L1SI LDX*1I 


E44I BPlrrepLict 


391 STA176J 


I16B LMIWfli5TAl7D 


1451 .ridd CP»]*!BHEradij; 


911 :e « 


1171 LEIAi4£ii:STAtiTE 


; L DAUB : ST AS 78l J IP r i dd 3 


91fl BP'Ll 3QD 


11 St lDAIt90:STA17F 


im .nm LDAKI5:STU7t 




]in UAil5F:5TfliBI 


U7B .nddl IDAMZiCLCiAH 


93B ■thitt 


9?IB IDAIiAfliSTAiSl 


17B:5TAIB? 


94B L5A[*72).t" 


1211 LM«5F:5Ttti3 


148B LDftl3t:a:iRBtt7l;5TA 


951 STAU7BJM 


1221 ,rb#qin LDY counter 


m 


m i ny 


1231 CPHH:MErce:JriPrrt 


1491 L DAV7E i CLC : ftCCfS : STA 


m BF*E5ht ft 


1341 .rcr CPWIitlNEfcheEJ 


I7E 


»39 LDYI7 


flPrri 


'."Lit KhmiViltKt 


990 .reciUc.e 


125B ,rtH CPltlSiBNErche] 


3 53 B LIAi f flsCHPtlJ WEones : 


1BBB lMTc.y 


:LMstpv]!^,v:CHPll:BEQrch 


JSfteraie! LDAI8: STAi ^ s 


L»[» STAU74l H r 


litJHPriAJ 


1528 .anes CFIvcoiBNEtios: 


1KB DO 


1248 .rchil CPKtA: BHEr.-esL 


"ilHiSFLtnosiCPllaiailtitc 


1431 BPLrepliti 


DAst • v i *f & » ¥i CMPI 1 ; BEOfr • a J 


ssiSHlo ■ issLML:aTfiif«! JE? 


1141 ,idd 


HPrad'd 




IBS! LW47hCLCiADCit5;5Tfi 


1271 ,rre LDYI7 


1538 ,t*05 CFlt2iBEQr«tdiJ 


471 




NPrberjira 


1848 LDAi73:CLC:ADCfi5; STA 


1291 LDAWPM 


1511 .rwa RTS 


173 


1318 STAtfiS ,"Y 


l55B.sotnc EQUMIU r EQUM1 : E 


1171 L : CLC ! flDC#fc5 s STft 


131H DEV 


0W3I;EQUH? 


475 


Ll2i i?irlm 


I56e,p«n LDAdudiCNPIBiBEQ 


2191 DEI: DEI: DEI: DEX 


L331 LDVIZ35 




LHfl LDAi*:C«PIIiWEone:JS 


1348 .rshift 


157«. iiii5 LDAI129iLDlflBtJS 


Rer m:LHAfBiSTAif 


1351 LDAL17FU 


R*FFF4 



15B«CPYI&ff^E«mi:RT$ 
159Bh lin 1 CPH5B:iNE*m2iJ 
SPsf 

LiBQ.MP? CPU47iMEmii3:J 

UPtfDKfl 

1411. mil CPKi9B:PNE*4nfliJ 
HPleH 

l^fl fliri :prtgBiBFtF**nE: J 

NFriflhl 

lHI.Mtf CPmilsBN£n4r,&: 
L0Aii24 f J5RiFFF4 
UiB. »nt STS 

IbSfl.uD JSReriie: JSPso; JSP 

icsnnrj 
l66irHCyC0(INt'CD:J$Pitpfi 
l&7BLEIA!i«n:SEC}SBCI128;ST 

tit tan 

]6flBLDflitiin*j:Sr)Ct::STH::ii 

ffl 

IrtBLBAlliSTAfrnqj JSRin *r 
ai JtlPerasp 

WIB.doMi JSfirraiE: JSRm 
l7HDECyca&ECvcciiJSKde 
172BLBAx«jrtcCLC:ADCfl2d:ST 
AtMl 

]73BLDAxfln«l:ADCi2:STA]CM 
r*l 

1 7 48LDAI4B s ST Af r dd s J SRi n _ f 
ra:JHPcrnf 
1750. Irft JSRprist:JSF.so 
l74B1t£C«Q:DEC*cofJSIiter 
lT7BLDAK*9n2 SECrSBCtlfa: Etfi 




rff™ r-k. j-i. 

f>o/rc Page 39 


L:flf [:STfidHC 

2240 .terl CNPt3hBHlter2: 


2670 S ED j Ct C J L Dfl icare+ 1 ^ AD 
["15: ST fis c ore* 1 


3178 in front LMMiSTAdf 

PU ■ n 1 J 


. ■ d n 




2660 LDrtec&r*:AE)C*f:5?45£o 


31SI .tUe 




225B .tcr2 RTS 


res CLD 




n ■ 1 


2261 .do LPAvca:CltPlE:^Lc 


2498 L9AI3.: JSRlFFEEsLDM' 


UIV35n'LDAK" JER1FFF1 


I "Pfll l>fli'?i ZTflJrnn ' ltCi n - 
1 r TELL Hi jjf 3 1 HT T 3Q f Jafli n 


4r:LDAIhSTAdMd 


' JSPfcFFEE 


1230 tiiel 




22TB .dor RTS 


2708 LDAlK-JSrJlfFEE 


J i J I L JAIVi 1 rvU m.-J W iLL 1 1 IL L 




22SI .ujts imccitmUihi 


27jB OAsirnJ'esLBR S.LSR ft: 


0IY25t:lE)All:J5PliFFF| 




Ovpf «FfTS 


LBfi ftjLSR A 


1720 LBfiti 'CfPsr/esd'SHltil 


L H * B Li H - Tld . LL L- . HI L * 1 C ■! !: < h 


2290 .Lpes L D'V :■ c c : L 3 L e - 


2728 CLC ; ADCI4G : JSRteFFEtT 


il 










I CwBLtfhA tin ♦ 1 . HLLH r 5 1 h,< la 


JiBB C-P«!3tC.p t :[NV;-LD4h 


2740 CLC:ADCMB:JSPF p EE 




< 1 


:le-:,f::HP**iEE2ine:STrtra 


2750 LDAsCflre+lsLSR AiLSft 


3240 RTS 

■wit " I V 


1 O 1.41 n 1 1 w , J 1 ItT r U4 1 ij en. 4. 1 1 I 


f.WiZfElHdenftJHPhow 


AiLSR km ti 


3250 1 

far i ■# V J 




:ita .app LD.ftli :STftd«*: RT 


2740 CLC: R^C#43t JSRkFf ETE 


3248 NEIT 




S 


2770 LDr)»c6re«UANDl«0F 


3270 ENDPRDC 




2320,55 LDYhound 5tv2J6:L 


2780 CLCsADCMSiJMPtFfEE 






MfBMind HDD2^ D] LJ}Ht7:JSUF 


2790 ,liwe SED: CLC: Llfrscor 


l^B YMJ10 10 23 253.15*15 


: 3H-DLUH '.Ji 111 r , . 


FF 1 : RT5 


e+1 f A0CI95: STfl&car#+i 


IS 15 IS 15. IS 15 


L9 ctLT troa I , 1 


2330 .tjhJt 


20*0 L&At rori: AOCI0:$TAecg 


3300 ^1119 1 B B : B i VD U ] 9 h 


I THfla I H '. i'.M" ' , r 


2341 mm 


rpjClD 


0 fl-fl-'.'DUl? 3,0,0:0 


L t LwUE. ? 


:: r e .Hhati 


2310 JH p stounfj 


33 1 8 COLOUR ! 3B ■ PR E MTTflB f 2 . 




22i« tDftimanJ ,f 


2820 icrtti 


111 ■ STRING! [14. " '1:: COLOUR 

Jill t>l"'^"< L lVl ' ■ l_IL^I_l_'>-ll > l 




2370 EORCfreal .V 


2838 LEiyt L5 


ill 




21B0 $fA^un),Y 


2040 . c r pj It J 

Bb*u i ■ Sr u n. x 


3320 PK!NTTP042.26):STRJH6 


Bp J rJim.'al .ETC 

BrLIoQVl J I 111 j 


2391 D£lf:cm? 


2858 LDAik.il ,Y 


• 1 ID t ■ + 


ltjf .suave] Lirucuriter 


2101 E N£ nh cj t E 


2340 EDRtmiBM 




■ p.n rub* 1 j: t qi|Ci*i n nA EFBk 
]?aC Luff la', PHtillllLUKiClV 


2411 RTS 


2878 STAifiu) ¥ 


Ir-5TP1N>S$(I4 11 'fe-MEXT 

i r i j uu nvf m Vi r I * rm * ■ 


i ai 1 ** V ■ THP41 ■ TSuTKa 1 ■ IN Pel d 


2420 .*(*** 3 


2980 DEY 

■ VVV far ml 1 


3340 CDLMirBsMLOUfi] 


■4 


2438 LDYI7 




3350 ^1*1^2:701331.3,1,3 

■w trail fc W B a I ■ r ■■■■■ T>FWir , l^^ , * l l H 


■ " t ■ Ire i L It, 1 1 C . 5 CLI a r J L| !t L 


2441 


2980 RTS 

M. ' VU 1 1 1 Igl 


2.25^.9.32.235,9.32,255.9.3 


1 738 L.nri£Bi DHtrilkiLUHiCE^ 


2450 LDAlxian)^ 


29/10 .la ri L&Y1J9 

m, ' k li 1 ■ far 1 ■ klf Fl J T 


2 555 9 3^ ?55:N£(T 

£ 1 fall J 1 1 , ■- I *riJU . 11 _ ^ ' 


i n 'J ■ f H Dl 1 i CWTkiili TUD r 1 1 

, f? , : t l n rl , f SPiLneJ! J x si fir I 


2440 EOR(frocJ,V 


2920 LDAfxAin) V 

+ T + BJ Lej/n I X >*[l f| 1 


iTifl erni ft 1 ^QVF120 160- D 


iQUQ ItiH rHDJT'7. THUCp-*ifa. i n 

JYto .ne^ Lnrltl, JfBtrflcI LL 


2470 5TA<xi^l t y 






fls t ^ i p+ e f 1 1 Cflri ] : SnEr he j J PI 


2400 DEf.BPLwhit" 




"H"J ..H * J Dj. j ■ L n HP 1 £v . LOB 




2490 RTS 


2950 let LBAIl'STAdtad'P 7 


3370 HOVE 1 2B 54B- BRAKE IS" 1 


^BrU iiTie Lnrl^lj 5tLr51tr[ 


2500 .bon 


« 


54 0 


iftrft etc 


2510 SE3: 3£C: LDAdanus :SB!:0 


Ir J V t 1 V + C 1 f U 




ll.l, ■ E j i L . 


I: £7 fib DHLS 


•*^7fl LDfl"ianiS f C 1 SECt4-ST* 


ti f y 


7 "" •? rc" v ■• *i r 1 * P h c • 


2520 LDflbOiujitliSeCltiSTAb 


xian 


33°0 nOVF!20 I92-DHAKS152. 


tita i p.a-. *jf, 


*njj5f|:Clt> 


29B8 LrAf*ian:,y 


197 


LlrJIf iLi 


23J0 LM31 ^ JSRWEEi LMi9 


29*0 CrlPIBiBriEJoZtJlRlol 


^iBfl MOVcl L52 928 


^Oin CBrjc 


sJEPlFFEE 


3P00 . ::I LDprtljSTiSflFid 


3410 FflR|cll52T027iSTEP-l9 




254B LMtJiiJSRSFFEE 


3010 .laJ LDAniiniCLCtADCf 

if U J. U h ■ U u h_iH™p* ma' 1 t fai l_Li p ITIHHj T 


?i DRAH3 -9. 920: flftAil -9t.^2B: 


iaqn i hq k *in.i r 

^BDV Llln^ ■* lf T L 


25S0 LSAb DFi4i« + 1 1 A MS il. BP 


tiBTAiijftstiTS 

T p ^ 1 rl.*! M |> 1 ■ 1 


OPAU T -fl 9fl2 : DRAM ! -210 , 992 3 




25i0 CLC:flDCI43iJSRiFFEE 


3020 .in fra 


BMpJ 1 ■ :BI .92S3HEKT: DRAM L2B, 


■■ill' ; i «■■ «a ■ * l 


2570 L3 Abonit* 4 L5R ft- L 5R A- 


^050 LPAvco 


92B 




LSP fl:LSR ft 

■vii n ■ taw ii r i 


3848 Cn*(lfi:0EBin fral 


3420 PPQCdt f 40. S 7490. or onl 


5151 Bright 


2508 CLC:ADC44Q:JBRiFFEE 


3058 CnP#lB: BEQi n frol 


\ IVlW h Jk r 1 r r 




2590 LCfltiDflutiANIlt40F 


3B4B CHP420JJtQjn r - a L 

■riVfaJV MHI liVtlfalt 1 ^' 1 Hfc 


3t!0 PROCdeii0.i^ie.a r cH^ 




2608 CLC:ADC440,JBRtFFE£ 


3878 CNr > l22:B£Q]n irnl 


-fHNJ)t2r-IJ f 


j. 1 J L i. L _ 


2ti0 LDflhnnus*]:CHF*0:tEQb 

■_ U ■ U LMnULiMLil 1 J 1 •Jill TU 1 11 L ri.k 


3010 Cr!Pi24rSESin Fral 


3440 RROCdi [St. 17190. oraul 


k ■ ■ V n LTbT H IB 




3898 ITS 


HRNCH2p-IJ I 1 

s v 11 1 r ■ r 1 


v 1 ' V ■ ■ tH 1 1 


2428 .bone LDAbonus:C"Pt0j 


1180 .in frol LflYH 


3450 RRrtfdBt 80. 16F40.gr cut 




BEUboneJjRrS 


1110 LHA[)tHn^Y 


-tRrf0[2f-L!F 




2431 .bone! LIWI3: STfldud: 


3120 CflP0-»a B£0in front 


3440 PROCd 1 [ 70 . I4E90 .gran! 


STAiriifltl 


RTS 


3130 LDVtl2 


-(RNlldl-lM 


2210 RTS 


2448 .plu, iNCum^iRIS 


3148 lDA1xi4itf k Y 


3170 PRDCtart)e(i6529,RRD[ 


.ttr 


2630 .tinui lECxtantliRTS 


3150 CHP#H:6£0in front 


2M 


2231 LDA X CQ:MPI2:SPUirh 


2UI .scaring 


3148 RTS 


3410 PR0Cturtli(UnBtRN8( 



4a etecrnot/ useti j sea 



n 



2> \ 

349 B IF r»>3 E0T03SII 
3518 PflOCIog <tfc778_1] 
3511 PRKtDD(it7D0 t !l 
133 PRQC1 ^11*248,4? 
3-531 PHDClMtfcSWI.AJ 

3551 fRDCi(l7 f 3«.$TSt(Li:i 

) 

35*B YlU19,i,U,i£VBU!9,2 
»2,0iB!UHI111,3.1:f 
:578 ENDFROC 

1531 DE-F PROCzhoLffsRESlflRE 
36Bfl:FDRI=«T0'l :KERDA: ?ihoi 

15*8 JEFPRCCinit 

hh DATAfl,i,ia-i.M,a,: 
,2,2.1*0.0.3,3,3X0X4,4, 

4 ,0 ,B .0 ,5 .5 ,3-iB ,B .B 

It IB RESTDFE377B 
3428 FDR !aBTD43: REAM iHK 
0B -ft s HElTt i F !C J 1 ■ B 
3S3B ENVELOPE 2 « 68. 

:.:,b.i27,b,bj,b,b 

3448 ^«n=feeDs^DQ'WF:x« 
=t92!yca=L?3:iW4jifsn95 
iltt?i**tW:diid*19S:efliuiU 

36fcB RESTORE 37 IB 

3670 Dinflt l^h ! aidHltlTJ : DI 
II HUi7hF0R1=5T0l$TEP-l:Hl 
:<I] = lB2rlU(|]» , STEVlE':N£l 

TI 

3491 JIHfroqlES) 
3691 F0fi>»rai7:R£ADfliste» 
le^AiNEU 

3788 Al[l)rK9?liHl2»*tS9 
Ifj AI (3)*tHDIt Alf43=45A0B: 
AICS145A31 

37ii mmc 

372B DATA1,U,!XIJ.U 

.0,1,8,1,8.1.8,1,* 

P38 UATAi:9,163,193,3,l,I 
25,I2BJ92,24,92.68,12,1]J2 

374B DATA224 J4B*32.3,3,32 
J44U2I., 112,64,46,15,15,44 

3758 HTA22U2, 71.15,15,7 
1,32,224.112,08,44,12,12,64 
.B0.1E2 

3748 DATR192.128.225. 3. 3.1 
95. 143. 1 29.48, 16. 12B.B ,12, A 
8,77.24 

377BREH LD6 

37BIM7A 119,221,134,178,1 
78.134.231 

I7HBlVrAil9 l !5,lU,l« 1 137 



.143,142,13^.15 
:888|}ATAl3,l4j5.f,15 T 2,7, 

13,15,1 

3818DATA13.BJ5,J,14,15 
3B28REH END 186 
3838DATA 15X13,13 J5.94 
3,(4.14.3 

3848DATA13,7, 13,1, 13,14 
3S5B DEF PftOEde' lines,!, pes 
itl,nuit} 

3848 FORI?- 1 TDiuji!: RESTORE 

roflSit^!SElT:K*fillD(7]! 
F0RKl=€T D4 Kit :CW.Laet: CALL r 

3&7I EN0PR3C 

3BSHMTA 192,71,58.114,119 
,31,71,19: 

:8*BWTa34,B J32 H 222,:22 1 1 
4BX34 

3918 OEF PflGCturUeteoiit! 

3938 FDRUU=lIOflinl!W'RM( 
53 1 FDRClHTOl 8*CZ : CALLriet : 

mm 

3920 F0ftKs8TDl!&E5TDRE3JB 
8 t C ALLr set : CALL r **t : F DRJI~I 
T0!5:REftWIjJn»Ki*I-flXfHE 
HlXfll 

3938 NEXTUU 

394i ENflPROt 

1951 DEF fRDCla-QipastC^ie 

:94l RE S TOR E37S'B : FCR J l' BTQ 
13: RFAEAXs IJ'poti tX'Al: REIT 

3978 FBRI^lTOlHiqthlsREST 
WH8flfl[ CALL Hti CALL Ht 

39B8 rORJt=8TOI5,READAI.JX 
7cpiit!»AX:NEKT, 

3990 FQ R J!l - BT D 1 5 s tE AD At s J J 
Tft-Kitl'AbilEn 

4080 EHQPROC 

4818 DEF PflOCfrae!FBDW*FP 
MXHiSflUmWli,-13,n8*FftDS 
J* t8,4: REST0flE4B3B3 ff Q(» C?t 
? 0 ] = 1 : F DR 1 1-11023: PE : J X 
W(?17B1«BI:NEXT:F0RI^328 
TD343:READBX.II7AI(H7I>*BX 
iHEBTiENDfRdC 

tm DEFRROCt<AI,BX,At)i£D 
U3UH3.PRINTTAiIAX.SI); At:* 1 ]} 
U5:BCDLl,?:flt)yEflXtfi4-e,lB16 
-BE* 32 : PR I NT ; Ha VDU4 : £N0PfiO 
C 

4#38DftFA 17,4? h 4MB,16,51 
.113.113 

4848DATA153, 249, 96. 248,248 
,248.235.235 

4B5BDATfti36,2B0, 288,192,12 
B, 284, 236, 11 h 



'060 DATAll3,49.4B,5l.5aj 
7 pB.51 

4070 DATA255, 255, 255, 255,2 
48, 153, 13:, 133 

*m DATAZ32, 280, 192,196,1 
96,t3iX2H 

4098 DfF PPQChi 

4188 FRQCiflX'YHj ARE \U 

THE TOP 3 N I 

4H8 PRQCiri,4," — 

4J2i PROCstS, IB. 'Enter mi 
4138 PRDC*i5.13, - . _ 

M 

4f4f COLOURt:IN! J Unfl0(5.l2 

I SI 

4150 S^LEFTflSUBliUm? 
)*5f:M).[7)-SCS 
4I4B FOR]>ST0I5IEM 
4171 IF Hnr7J>HmiJ PRDC 

41B8 '.: r 
*]9B CLS 
4288 ENDPROt 
42IB DEF rtghM? 
4228 Hn[[*i:=H[:ai:HifEI 
flltHrtfli 

423misci?-Hix«?}mii[i?« 

HItt?) 

4240 EHOPROC 

4250 DEF PR DC hi K 

424B Pfin.TTAll4.2f. 'to 5c o 
res' 

4278 PSutilU,' -* 

| 

O0 F:RI=4t028STER4 

4298 PR0Ci<B,4fI.STR*[..'«! 

] 

4318 PR0Ca(2,4fI,KH(l,'4}) 

43 LI PIWi:*(lW*r.STRf.HU 
(1/4)11 

4321 «EIT 

4331 COLOURliV0ll9,2,4X8 

iiiii 

4348 PRIR7'"SPCL4h 'Press 
Space'; 

4350 REPEAT UNTIL &E7M' ' 

436& 7»ff*?M«l-it*F ?I 
dm MB OR -soeerS ?»ud?fl 
tENDPROC 

437B DEF PBDCcl eFRINTTABCB 
„»> : f FOT1-ITD31 sVDUH [ BO-UHD 

43BB ?i#Md*?sp«u<-ttIF n * 
pe*d<B "'speed =iiFN])FPDC ELS 
E ENDPftQL 

4398 DEF PRKfPsed.it 
448B FORI=lT5lltVDj2e.2.l3 



,17,3,11,28,2,25.17, 15.3M 
.11,11 

441B 50UNDt.-15.1B8tItl8,2 

4428 *EXT 

443J VDU24 

4448 PHBCt L a EWDPROC 

4458 DEF PROChi d 

4448 GCDLfl.B 

4478 FQR!>BT0£4flSTEPl6:riG 
yEIX.8;HRAyiJJB24:HDVEnf6 
,BrfRA«I?+e,ie24iHDV!i279-l 
:fa.aiW?A4.1279-I^B.1824!l1(l 
l JE!?79-n > 0jCRAll3279-n.l8? 
4r30UNf! f LJI/4,tiHtlt 

44BB ENDFIDC 

4498 DEF PROCinEi^B,!,! 
5,39p8 

4588 VDyi9,0,4,il;8^DUI9,l 
.!.8i8;i7RAH1379,B:DRR«[279, 
1 B23 : H RAHB, 1823: DRAM .0 

4518 Ml«T-7AB(14>j'If«^U 
CT10NS 4 

4521 mMmn*w- 



4K8PPlltT , BuidB tfre Ircq 
s across the roal" 

4548 PRtHT-avpiJirtq cars. 

buses and t orr i« ,thicr" 

4358 PRINT '"hep lr» I PUS 
t; turtles i4k : ng sun" 

4540 PRINT '"not tp land in 

the river it vcu cinspt* 

45^0 PRINT' ■stfiii' 

45BI PRINT" Ten aointi 
if( 4*ar«; for e^ery" 

4598 PRIffT'^arward ju*p 

and 98B for ivtrv frtrQ 1 

468B FWhPiB. A> the : 
jn& pracresm '.he rpid" 

4S1B PRINT' "be :d«s W* 
:ro*fea «nd the nueber' 

4428 PRINT' loai end tsi 
rtUs beccwei less-* 

4436 PRINT'TAJiaZli-rour k 
eys ire- p 

4448 PRINT "TAJ (9i; p : - lef 
t I ~ rmhf 

4£38 PRINT'TAf 593 t't - W 
t - dawfi' 

4448 PRINT J TAS<13); N RREfS 
SPACE l :REPEAT UNTILGETI^ * 
i ENDPROC 

4471 BTJK4:™?: REPORTER! 
NT e ■ it line 'tiPl 



This: listing is included in 
this month s cassette 
tape offer. See prder 
form on Page 6?. 
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A NEW BREAKTHROUGH!!! 



FROM 




THE ELK TURBO-DRIVER 

PUTS YOUR ELECTRON I WTO OVER-DRIVE 
INCREASES THE SPEED OF YOUR ELECTRON COMPARABLE TO THE BBC 

The ELK TU R BO/ DRIVER opens up new worlds 
for the discerning serious owner and is also a must 
for all experienced games players! 

No longer be frowned upon by BBC owners 

THE METAMORPHOSIS CAN NOW BE ACHIEVED 

★ * UP TO 100% IMPROVEMENT IN SPEED ** 
** ABLE TO RUN BBC SOFTWARE ENon Mode 7) 
WHERE SPEED WAS THE LIMITING FACTOR ** 

(Such as A cornso/t 's A via tor Fftght Simulator} 

** MAKES ELECTRON SOFTWARE RUN FASTER *- + 

CAN BE SWITCHED BETWEEN NORMAL AN D "TURBO-DRIVE" 

★ ★OPERATES IN ALL ELECTRON MODES** 

** NO SOFTWAHE MODIFICATION REQUIRED ** 

** COMPATIBLE WITH ALL ADD-ONS 
Plus 1, Plus 3. Rombox, Adaptor Boards, etc} *+ 

S LOGGER'S UNIQUE GUARANTEE !!! 

THE GUARANTEED SEVEN DAY INSTALLATION SERVICE 

S LOGGER is providing a unique service with guarantees to return 
your Elecuon with the 'TURBO-DRIVER" 
installed WITHIN SEVEN DAYS OF ITS RECEIPT!!! 

Simply enrjjose your order with your Electron (in its original packing ff possible) and send 

POST PAID BY PARCEL POST WITH INSURANCE. 
(Do not forget (o inform yovt post office thai this is a FREE p&rcei post service to SLOGGER LTD 
101 RICHMOND ROAD, GiLUNGHAM. KENT and that this must he insured 

- No charge to yourselves} 
Your upgraded Electron will be returned with 7 days of receipt by 5 LOGGER 

All Inclusive ONLY £42.00 [VAT included) 

Fitted. Tested, including switch, carriage paid both ways PL US I YEARS WARRANTY 

WHEN ORDERING PLEASE QUOTE T-D1 ON ORDER FORM 

The Upgrarl. TURBO-DRIVER' Kit available fincfuding switch) £23. 9 5 Inci. P&P 

PLEASE QUOTE ON FORM T-D2 

< ANDYK LTD 
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Want to make serious use of your Electron? . . , Than fit 
the ROM BOX and you will have access to a wide range of 
ROM baaed software (including marry BBC ROMsl. 

* Superb value for money. 

* Runs all good (non mode 7) BBC ROM software. 

* Fullvcompalible with Plus 1 and Plus 3- 

* Up to 9 HO Ms instantly selectable. 

* Supports BK and 16K sideways RAM. 

* Allows further expansion at rear. 

ONLY £44,95 



STARWORD (16K ROM} 

A Professional word Processor for UNDER £35 

* Doss everything VIEW does plus MUCH MORE 1 
Designed for the home user, education or small business 
needs, STARWORD enables even those with limited 
typing skills to produce and print letters, manuals or 
reports using the Electron. 

* Easy to use. 

ONLY £34,50 



STARSTORE (ON ROM) 

Store and retrieve your names and addresses or an v othe r 
Information with the STARSTORE DATABASE, wriuen 
specially for the Electron. STARSTORE works with 
STARWORD lor personalising standard letters 
(mailmerging). 

ONLY £29.95 



PRINTER DRIVER foT STARWORD 

U *h mo st pri nte rs wit h STA RvVO H D 

Ca* sette £7.95 R0WIE9 .95 



SLOGGER BUSINESS 

PACKAGES 

ROMB0X-P+ STARWORD 

+ STARSTORE +■ FREE PRINTER ROM. 

ONLY £120.00 BP1 

ROM SOX + STARWORD 
- STARSTORE 

ONLY £105,00 BP2 



Vino Micfos ADDCOWWfJBOO 
Plu.5 1 ROM upflrside f 7.96 



TAPE TO DISC FOR 
CUM AN A TP2CU 
£19.95 

STARWORD FOR 
CUMANA £34 50 



AND NOW . . . ROMBOX-P 

Offers a 1 1 1 ha feat ures of ROM BOX PI us bufcl I -in ce ntronics 
printer interlace and FREE Printer HOM (worth over £20). 

* Up to B ROMs instantly selectable- 

+ Selectable S/16'K Print buffer to increase throughput 

* ideal as a word-processing station with Plus 3- fitted. 

* FREE Printer ROM included. 

* Superb value for money at ONLY €69.95 



STARMON 

* Display of memory in: ASCII and binary, decimal, octal 
Of hexadecimal. 

+ full support of sideways ROMs. 

* Comprehensive debugging faci lilies, 
breakpoints, traces and events. 

* a werv nrufsssionat piece of firmware 

ONLY £22.50 



. Acorn User 



ELK MAN 

The mcrst powerful ROM manager on the BBC is now 
available for the Electron. 

ONLY£17.50 



PRINTER ROM 

Allows used sideways RAM as BK or 16K print buffer 
and offers a hosi of useful utilities lor EPSON primers. 
Icfoal for &H your printing requirements. 

* Eteclrorv'BBC compatible. 
ONLY £24.95 



G ra ph ics H o m givi ng screen dump to EPSON printer; 
printing of tent al any angle or any size-, Cauda, ellipse 
polygons, arc. dotted lines, colour filling plus more. 

ONLY £21.95 



Also avfii labia l 

A wiOfi «iKtion ol Horn Sofrwara 
from othar Itftding mflrwfBClurors 
i for ctetftilv 



T2P3 

Transfer I he majority of cassettes Tape* 2 Plus 3 disk system, 
for much faster loading. 

ONLY £19,95 




SEND 
FOR 
THEM 
TODAY 



i 



Cheques piytff* To 
S LOGGER LTD 

O Acta as No. .-. JJ ..niiui«.,r rr 

0 - • -uLiijjjiii. 

Nil-Ill ■■■■irt1«iiirniiiiirrr--v' ,..-«itiuui 1111 trrniMrrnrHii — 

Addres* .... 



PLEASE SUPPLY 

1, 

2 — 



Cost 



J . 



imiiHirrmi 



iiiiinnri 



* j-fcfc.=..*Jd«jfc 



i ■riiiiii--rr>i 



3. 

4_ 



p. 1 1 1 1 .-- — 1 



Signed Tel. No: 

S**rtO*dvr* to: SLOGGER LTD. 
107 RICHMOND HO AD, 01 LUNG HAM, KENT 

DEALER EN QUI HIES WELCOME. TEL; 0634 52303 \Z lines) 



Total £ 
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Beginners 



ASC and ye shall 

he given the key to 

programming power 



THIS month we ' ro going to 
take a brief look at some of 

|_ _•_ J _ . g-jf- f-j ri ixr -"■■fcr ■■ 1 1 "i l"hlck in 

m 1 1 P U I I u % 1 I I 0 U W U ■ I U Rr I i-r I ■ r 

Combined with whg| you ve 
already leernl. these functions 
will improve your program- 
ming power enormously, 
enabling you to use your 
Electron to solve real Iff* 
problems, rather than the 
somewhat academic excises 
we've indulged in so far. 

Don't be too concerned if 
you can't sea the point of some 
of them or if they seem a bil 
mathematical!, 

Wh en you n eed them, yog ' 1 1 
understand why Basic r:i-. 
them and he glad. Until then, 
jusi keep I hem in the back of 
your mind, 

Pu t si mpJy , a fu nction is just 
□ Basic keyword that, usually 
takes a number or string and 
produces a result. The resuh 
that is produced depends on 
what you give the function to 
work on 

If that seems a Utile 
obscure, don't let it worry you. 
After all. you've already been 
using functions quite happily 
when we dealt with string 
slicing, Table I lists the string 
handJing functions that we've 
got to know and love. 



ftSC 




CHRf 




LEFT* 




LEH 




NISI 




SIR* 














Tattle i: SitinQttfnfjlinQ functions 



Take ASC, for example. If 
you give the function the fetter 
A to work on. you get the result 
shown by: 

print flsccflv 

However, if you change the 
string you give the function to 
work on making it. say. a then: 

PRINT ASClVl 

gives you a different result. 
You get 66 or 37 depending 
on what you ask the function 
to work on. 

This String or - in later 
cuarr-ples number is known 



as the argument or parameter 
of the function. So if I used the 
function LEW to find i he 
number of characters in a 
Siring AflySfrin^ I would user 

LEN'tnyitringi) 

The string &nys(ring$ is the 
argument or parameter given 
to i he function LEM for it to 
work its wicked way with. 

There's another group of 
functions that you can use in 
your programs. These deal 
with numbers and calcu- 
lations. Table PI lists them all. 

The ABS function is used to 
take away the negative sign, if 
any, from in front of e number, 
Try 

PRINT AB5E-?, 

and: 

PRINT mix*y\ 

and you'll see what that 
moans. You just get the 
positive number returned from 
the function. 

You'd use ABS in programs 





mi 




EKP 




INT 




LN 




LQfi 
RND 




MP 

YftL 



raitttt it: functions used 
with numbers 



where you didn't want a 
negative sign. Suppose you 
were keeping track of the 
amount of money in your bank 
account with e variable 
amount and you went into the 
red. You might have a line in 
the program warning you, 
such as: 

IF iiwntci TH€ft PRINT "Ton 

P*re '; llQUAt 

However being told you 
owe -5 pounds is a bit silly. A 
line like: 

IF iiountd THEN PRINT 'leu 
4M '| ASStiuunt) 

is what you need. 

Where ABS really comes 
into its own is when it's used 
to give the range between, (wo 
numbers. 

Suppose that the hottest 
temperature during the day is 
70 C C and the coolest 30 D C. 
You should! have no trouble in 
figuring out that the range of 
temperatures is 40 \7 0—301 
But what if one or both is 
negative? Hare ABS comes to 
the rescue. Try: 

PRINT ABSOl-y) 

wfth the values: 
K"3:y— 3 

ya-J 

to see how ABS solves the 
problem. 

Hot on the heels of ABS 
comes the function SGN. This 
is used to test the sign of a 
number or a numeric variable 
ana report n it is neyativE: 



positive or zero. Entering the 
lines: 

PRINT S6KI3) 
PRINT 56N(-y) 
PW S6m|] 

and: 

viriible— T*e*"i 
PRINT 5GN(vtnibU> 

into your Electron should show 
you how SGN works. If the 
number Is negative the func- 
tion returns -1. if it's positive 
it returns + 1 and if it's zero you 
get O as a result. 

Vou could 
bank account program, chan- 
ging our "in the red" line to: 

[F 9M[iHL»t)-t THEN 

SGN also comes in handy 
when we use the SQR func- 
tion, This gives the square root 
Of the number or variable in 
the brackets- Try; 

PRINT 5GRE9) 

and: 

PRINT SCR (25) 

to get the idea. The square root 
of a number is the figure that 
when multiplied by itself 
gives the original number, 
Hence & is the square root of 
64 as 8 times 8 is 6J, Get your 
Electron to do the multipli- 
cation if you have doubts, 

However you can only have 
the square root of positive 

numbers, Try; 

PRINT SQR 1-4) 
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and all you II get for /our pains 
is a: 

-v* ro-Dt 

message to tell you that youVe 
asked the Electron to do the 
impossible. If you just wanted 
the square root of 4 then you 
could use ABS to get rid of the 
negative sign with: 

PRINT SDJUARM), 
You can also use a line like: 

IF SGN(rart)--J THEN 
rwt-*tttr«tl 

to trap the cases when the 
variable roof is negative end 
remedy the situation. 

The function VAL should 
cause you no problems, as we 
met it in the October 19B5 
issue. Entering: 

and: 

»trii>g**C*2J"J 
PAINT MUitrifl|«] 

should refresh your memory. 
All VAL does is. to tafce Ihe fir.>ii 
figures ft comes across in 3 
siring and torn them into 
numbers that you can (hen do 
arithmetic with. 

If you can't see why that's 
necessary have a look at the 
difference between: 

PRINT niiioerf »2 

and: 

PRINT VALtntiiherfJO 

Useful as if is, VAL does 
have its limitations. It only 
takes the first few figures of & 
Siring Up to a non-numeric 
•character. So; 

prim yalh^it) 

only gives 12 as its result. 

while: 

PRINT VAU a U5tf'l 

only gives 465. Everything 
after the + and the w is 
ignored. 

But what, however, if v ou 
wanted to evaluate the num- 
bers in the string "465^9"? 
What do you do7 

One answer would be to 



use the slring-spsltting tech- 
niques we've been looking at 
over the past few months to 
prise out the numbers 4B5 and 
g fro m th e St ring and add t hem 
log ether. 

However there's a much 
easier wav. a« you'll see if you 
enter: 

PRINT EVflU'Hi^l 

which adds the two Figures in 
the brackets and gives you the 
sum 

What EVAL does 4s to work 
out the String expression 
inside the brackets and give 
you the result as a number. So 
you tan have: 

PRINT nuiber 

and 

■Huberts' 1*2*3* 
PRINT mLlmJibtrt! 

EVAL is a very powerful 
function, one that's only found 



in Basics as advanced as the 
Electron's. At first sight you 
might not be able to see the 
point of ii r but when you need 
to use it you'll see how useful it 
is. 

If you want to test your 
knowledge of strings Try 
explaining why. after; 

ape-rit'flr*="t B 

the line: 

PHIHT EVfiiiftUibert 
*Weritur*4iultiBlv*l 

gives 9. Why does EVAL reach 
this result and not 12. a? ynu 
might at first expect? As a 
clue, try changing number! 
with: 

nuiberi*' M+2+3P 



and see ihK dtfferunl rC&ul! 
obtained front entering: 

PRINT EvAHnmfaer! 
+operjtort*«u] tiplyO 

ag&in. 

The nem mathematical 
functions we'll deaJ with are 
the functions LOG, LN, and 
EXP. These assume that you 
have some knowledge of 
logarithms, so if you don't, 
don't worry too much if you 
can't understand what they 
do. 

Again, it's a case of when 
you need to use them you'll 
understand what they are for. 

LOG gives (he logarithm to 
the base 10 of b number. So: 

PRINT L06E1I) 

gives 1. the power to which 
the base 10 has 10 be raised 10 
equal the number,, while : 

rnjitjer r 2l 

PRINT LOBCnumer* 



gives the common logarithm 
of number. 

As well as logarithms to the 
base 10, you can also take 
logarithms to the base 9, 
which is known as the 
Naperian constant and is 
approximately equal to 2.718. 
The Electron allows you to do 
this with the function LN so: 

PRINT LNi?M} 

gives the Naperian or natural 
log of £00. Similarly: 

PRINT LN(2,71&2SlHr 

gives ihe natural logarithm of 
2 7182S183 

The function EXP( ) is e 
raised to the power ot EXf* a 
argument, ao. 

PRINT EIP(S) 

gives (be number which is the 
result of racing e to the power 



of 3 ie*e'e> while: 

PAINT EIP(l) 

gives the value of e raised to 
the power of 1. which is, in 
fact. e. 

Leaving logs behind we 
come to the last of our 
number-handling functions in 
the form of INT, It's a lot 
simpler than the laist three 
functions, as you'll find if you 
enter: 

PRINT INTU.7IB) 

Or: 

PRINT INT ll.ttl 

All INT does is to give the 
integer (whole number) pan of 
a decimal number. 

This can be useful when 
your program is dealing with 
discrete objects, that is ones 
that have no fractional part- A 
program that talked of 1-3 
cows or 1 .0009 cars would be 
rather silly. Those things are 
measured in whole units. 

So if you've got a decimal 
number thai should be whole 
to make any sense. INT comes 
in handy, 

If the number is 12.76. 
you'il find that whan you apply 
INT to ii you're left with 12. The 
fractional part. 76 is |usi 
thrown away and you're left 
with the integer bit. (Obviously 
you may have 10 account for 
this somewhere else in the 
program.) 

Notice that there s no 
rounding up or down, you just 
get the whole number part. So 
in effect you're selecting the 
first whole number below the 
number you give 10 INT as its 
argument. If you wanted to 
always round up you d just add 
1 as in- 

PRIM INTU3.7M+I 

If you want to round to th^ 
nearest integer add 0.5 to the 
number inside the brackets of 
INT st \n: 

PRINT INHtfJi * 1.3) 

and: 

PRINT INT C 12. La * 0,51 

And chat's where we come 
to the end of the numeric 

*> 



PETE BIBBY introduces 
some of the Electron 
Basic keywords that will 
enable you to solve real 
life problems 



Beginners 



From Page 45 

functions we'll be dealing 
with, Bui not to the end of 
functions themselves. as you'll 
see if you take a look 31 Table 
III, which shows three func- 
tions which give information 
about the screen layout. 




7*bi# iff; £tf»rt fayoul functions 

You already know chat the 
flashing or prinl. cursor shows 
where the- next c ha ratter that 
you type In at the keyboard will 
appear on the screen. 

All that POS does is to give 
the position of tht; print cursor, 
me a su red from the left edge of 
the screen. 

Similarly VP OS gives the 
position of the print cursor, 
this time measured from the 
top of the screen. They are 
measured in numbers of 
character spaces and raws. 

In Mode 6, the mode your 
Electron is in when you switch 
on. there are 40 character 
space & to a row and 25 rows 
from the top of the sl^eh ti? 
the bottom, Other modes have 
different screen layouts. 

One thing to beware of is 
that although there are 40 
characters across in Mode 6. 
they are numbered from O to 
39 The leftmost character 
space is number 0. the furthest 
right number 39. 

Computers like to start 
counting at O. not 1 as we do. 
The rows go from row number 
O at the top of the screen to 
row number 24 at the bottom. 
Figure I shows the numbering 
system for Mode 6. 

Armed with this know- 
Sedge, you should have no 
problem in understanding Pro- 
gram I. 

The PQS at line 40 is used 
to find the position of the print 
cursor after the PRINT cf line 
30. As there is np cpmmg or 
semicolon after the "AA" the 
cursor ties gone to the first 
position on the n«xt line. This 
means that POS returns 0 
which Is stored in and 
subsequently displayed, 









m 


0 




VPOS 




1 POS »' 


1 




24 









figure t: Mode 6 re\»s *n<f eotofflflS 



li refi 9mm I 

21 PRINT 'AA 4 
II Ttpoi»P09 

51 PRINT "ftcroif 'fipoi 
hi PRINT 'AA'; 
71 rfjoi*P05 
SB HINT 

H PRINT ■Acroif p ^poi 
LH PRENT 
til (pos-POS 

I7i PRINT 'Acrou -jjfpafl 



of rows from the top to the 
cursor position, 



It's a good idee to sto*e the 
value of PCS in a variable for 
sate keeping. As Ft changes 
with successive PRINT state- 
ments you can lose track of 
which PQS you want. 

The second time "AA" is 
printed, the semicolon has the 
effect of "glueing" the cursor 
to the end of the prin ted string. 

In p&sh terms, the semr- 
colon suppresses the cerriage 
return normally issued by a 
PRINT, stopping the cursor 
from reaching the beginning of 
the neat line as it usually does 
Now POS finds the cursor 
at i he third position from the 
left, and so 2 is stored in was. 
If you think that should be 3, 
than you've forgotten that 
we're starting counting at 0. 

The final PRINT just prints a 
blank line, the carriage return 
works as normal and the 
Cursor goes to the start of the 
line after the blank one. Hence 
POS returns 0. 

Program 1 1 is pust a variam 
Of Program I in which VP OS is 
to measure the number 
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Program if 

We'll be coming back to 
POS and VP05 in a future 
article, for the time being lets 
look at the third of our screen 
layout functions. COUNT. 

This measures the number 
of characters (hat have been 
PRINTed since the last car- 
riage return. In practice this 
means the number of charac- 
ters displayed since the last 
PR I NT of apostrophe in the list 
Of items following a PRINT. 
So: 

PnlkT ■ibdH'jj^CMNT 
PRINT x 

Mill give i mult of 3 ini 

PRINT p a6c--TJi*!!!c-C0UNT 
PRINT i 

will give a result of 2 Mot ice 
that POS and COUNT are not 
Ihe same. 

POS gives the position of 



the print CMrsor measured in 
characters from the left, 
COUNT tallies the number of 
characters since the last 
carriage return 

Often they ere the same, 
but not always- Program III 
makes the difference crystal 
clear. 



it kn mm* ui 

21 rlQDE b 

31 PRINT - 1234347*981234 
26 7998 12 3* 36 719012 34 56 73 9B 1 

imww pas 

41 HINT 

SI PRINT p l?345fc?M&l2S4 
56FBH1 23451 7S?B 1 2 3 4 56 ■ B ?8 1 
234967690" COUNT 

61 HINT 

71 PRINT 'l*345i7B?B1234 

4 347991' COUNT 
H PRINT 

9B PRINT '1K4U7OTILZJI 
5676911 23*54789*12345478911 

n kt *mm pos 
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Program ttt 

The POS of line 40 has the 
value of 10, This is whet you'd 
expect, as 10 characters are 
printed on that row and the 
cursor is ready and waiting at 
the eleventh positron for 
another. 

Line 50 prints out exactly 
the seme string of figures but 
now has COUNT at the end. 
This has the value 50 because 
50 characters have been 
PA iNTed since the last car- 
risge return. 

So POS and COUNT are 
different and measure dif- 
ferent things. However, as 
lines 70 and 90 show, they 
can take the same value at 
times, They only differ if the 
line that is PRINTed takes, up 
more than one row. 

And I've taken up mora than 
enough lines with this article. 
s<? here's where we'll come to 
an end tor this month. 

Until the next time, when 
well be looking at more 
functions, trv using the ones 
we've covered in your Pro- 
grams, 

VouU find thai your pro- 
gramming skills will have 
improved enormouslv 
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Will this 
be Epic's 
best yet? 




EXCLUSIVE news thia 
month is ttiSt Epic Software 
plans to release a massive 
maw adventure in tha 
summer. 

After the fantastic success 
Of Wheal of Fortune, they 
have decided to reward Elec- 
tron adventurers with the most 
complex adventure ever. 

As yet unnamed, it will 
feature high resolution gra- 
phics with a 64 colour palette 
and 3 split-screen display to 
allow graphics and text tn he 
on screen at the same lime. 

Epic are naturally reluctant 
to reveal too much about the 
game, but it will have about 
400 locations and will feature 
reahtime action and character 
interaction, 

It is specifically for the 
electron and Epic don't yet 
know whether ihey will 
release it for the BBC Micro. 
Est your hearts Out Beeb 
own era f 

This month I have had hints 
and tips from Andrew Clark 
and. qnca again. R. Henderson 



for Crown Jovveis snd The 
tncrtfdtbte Hufk, 

I hereby nominate both of 
these intrepid adventurers for 
the Hall of Fame which you 
will find below. 

Larry Horsefieid has written 
in to ask if it is possible to have 
an adventure "Contact 
Corner", If you would like an 
adventure pen-pal let me 
know and I will publish your 
address. 

If you are one of my 
younger readers though, I 
suggest you get vour parents' 
permission first I 

It's confession time again. 
Mv advice to change into the 
tweed suit at heme In 
Hampstemd in November's 
column was wrong. You 
should get changed in the 
Oxfam shop. 

In the same column I said 
that the steak in Sphinx 
Adventure was past the 
gohhns near the pirate's 
hideoui. I meant the cheese, of 
course. I knew it wbe food of 
some son. My thanks to the 



many readers who pointed out 
these mistakes. 

Michael Rocca has seen an 
advertisement offering Level 

9 s Red Maan fur the 
Electron and asks if this is a 
mistake, 

As far as I can discover this 
is a mistake. as Level 9 seem 
to have no plans for releasing 
any of their games on [he 
Electron. 

rd like to thank everyone 
who sent in maps of the 
catacombs in Sphinx 
Adventur0 and especially 
Mike Messam, who not only 
sent a map hut also a screen 
photograph of the congratula- 
tory message you get when 
you complete the game. 

I notice you took 472 turns 
to get [he BOO points Mike. 
Has anyone done it in less? 

I always though! my cryptic 
clues were a bit obvious, but 
Douglas Leckwood, In 
response to a tip I gave in a 
previous column lo say magic 

10 open the safe in Sphinx 
Adventure, has written in to 



sey that typing in SAY MAGIC 
doesn't work! 

Would you like me to keep 
the clues reasonably cryptic or 
woufcd you prefer them to be 
more specific? 

You may remember my 
mentioning that the function 
keys can be programmed 
before loading in Sphinx 
Adventure, It seems that it can 
sEso be done with The Stofatt 
Lamp. As a general point, 
function key definitions are 
stored from &QBQ0 to 
BiOBPF. Providing the prog ram 
doesn't overwrite this area it 
should be possible to program 
them on any adventure. 

Before we leave Sphinx, I'd 
like to thank Mu cfe Weger for 
sending In a map and vocabu- 
lary, i wish I'd had this when I 
was trying to solve it for the 
special. 

I have been asked by a lot of 
readers to do a special on 
Cfassic A dvati tort. 

I have managed to raise 



! 



Hall of Fame 



Cm wn Jewels - A ndrsw dark 

You can't attract the policeman s atlention so don'l bother 
trying. Go to Tower Bridge and pose for the Japanese tourists - 
you will get something useful in return. Give ihe ring to the old 
man at the station. You can than unlock the cellar door near the 
Tower of London and gel the map. Read it and V Qu will be able to 
go east at Tower Green to get The torch. 

Then go to the Chamber of Honors. Here you will find some 
maiche-H and you should use them to melt John Noakes statue. 
Move the throne in Buckingham Palace. At Tower Bridge, drug 
the man's coffee and pull the lever. Cross I he bridge and catch 
the bus to Parliament. You may have to try a few times td catch 
[t. Tha last treasure is behind the clock face of 8 ig Ben. To finish 
the game you have to take the jewels back to the guard in the 
opening location. Make sure that you solve the game as more 
than a congratulatory message is displayed. 

The /ncredihfe Hoik - ft. tfend&r&on 

To g£t out of the first dome PRESS BUTTON, BITE UP. Lift 
the dome to get a gem, Dig a hole then GO HOLE Keep digging 
until you find a gem and then go to the fussy area, Go to Ihe dome 
with the bees, wave the fan at the mash and go inside. Get the 



wax and leave t he dome as the h u! k . I if 1 1 he do m s and then dig a s 
before. 

Go to the dome with the ants and examine the baseboard m 
tha room. Block the Outlet with wax, BITE LIP and ASK 
STRANGE thfee times. Gtr, vour wax back and go back to the 
fuzzy area. HOLD NOSE. BLOCK EARS with wax and CLOSE 
EYES- Go hack to the dome with the ants. DIG HOLE. GO HOLE 
and OPEN EYES. Go up and I if t dome t hen get the a nts and go to 
the fuzzy area. 

Go back to the first dome and REMEMBER NIGHTMARE. Go 
to the room and remember again then pull the ring. Remember 
again and then GO HOLE. Remember yet again and EAT EGG 
Remember for the last time W and SCRATCH WALL. Then GO 
CRACK and DROP ANTS. They will free ant-man and leave you a 
gem. Go back to ihe fuszy area (leave the bio gem}. 

Go to the ChieF Examiners room and search for the gems [I'll 
leave that bit to you]. Then SAY SCOTT. Go north, get bio gem 
and then go back to the fuzzy area. Drop the bio gem and you 
have finished. 

Many gems are found lying around and these haven't been 
included. Drop the gems you find in the fuzzy area at regular 
intervals- The bio gem must be collected last 
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From Page 47 

1 50 points by collecting all the 
treasure and have got out of 
the repository- but have yet to 
score maximum points. 

If you can tell me how to gel 
those missing points, write 
and let me know how you do ll 
and I will send the first person 
to do so a copy of Adventure 
International's new game, 
Rohm Hood, 

If there are any olher 
adventures that you would like 
me to do specials on write in 
end tell me. 

I. Thcimas warns to know 
whal in my opinion is the best 
adventure and adventure 
soft we re hoose 

Whijei of Fortune had 
been number one in both Top 
Tens and Epic have done well 
wilh (heir other games. 50 I 
would say that thai answers 
your question- 

Dgyid Jackson has written 
in cri|iciiing t h « inclusion of 
Classic Adventure in the Top 



Tans, Wall, the rankings in the 
Top Tens aw hased on what 
the consensus of Tiny readers 
think. 

If you don't agree with the 
resijJts then you sho-uld award 
marks accordingly for the next 
Top Ten. 

In fairness, you are in the 
minoriiy. David. Mosl people 
think that it is a very good 
adventure- 
Jeff Boden has taken me to 
task for telling Robert Carlien 
in November's column to type 
in a code when you have 
scored all 1.024 points in 
Twin Kingdom Vatfny. 

As he rightly points out r it Is 
not necessery to type in a code 
in (he game. If you read what I 
said though, you'll see that I 
told him to type in the cade 
given in the special. 

This was simply a series of 
letters that, on taking every 
olher letter, gave you the 
words you actually needed 

The idee was to provide the 
answer but to make sure that 



readers who didn't want the 
answer wouldn't have things 
spoilt for them on seeing it by 
accident. 

No prizes for spotting what 
the remaining letters gavel 

Finally, here are some tips 
and solutions to previous 
month's problems. Someone 
who prefers to remain 
nameless has sent in tips for 
two adventures. 

To kill Meriusa in Gotd 
Satan, gel and hold 1 he mirror 
then enter |he room, You wiN 
find that Medusa has been 
turned to stone. 

In S/M, take all the simirals 
straight up from the rabbit, 
{right to the top of the screen 
and then as far left as 
possible). 

The grid will open, so go 
through It and then drop a 
simiral through the hole. If you 
stay in the room until the 
slmirai reaches the bottom you 
will get an antra life. 

Craig Terry and Steve 
Milner say Eve Thompson's 



problem with the tetrahedron 
in Kingdom of K/ern can be 
solved by keeping east on the 
Moebius ravine. 

Finally. Daniel, who didn't 
give his surname, has sent In 
some tips for Gr&mhns. When 
the gremlins follow you go to 
the cinema and ttaft the 
projector. 

Cut the mail box with [he? 
welding torch - you will need 
the spark indicator that is in 
the kitchen drawer with the 
knife- 

WeJd the resultant plates 
over the smashed vents in the 
Store then plug in the drill and 
use it. 

Use the hacksaw to get the 
pipe from (he bar in the tavern, 



BUG HUNTERS 



TH IS part of the column exists 
j ust to report any bugs f ou nd i n 
adventures, a nd will only make 
en appearance when readers 
write in and report some. 
There has been quite a lot of 




Educational Software 
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Electron, Amstrad (tfisc'tape/ 
BBC {infic'40 Of 80 fr^cA efad 
Spectrum Commodore 64 

L^pple. VIC ZKfli NEflPTBJOUV 



COMPLETE SELF-TUITION GCE COURSES 

y^U IGathi 24 programs. €24) £5 off 
total for 2. E 10 off total for 3). 
MIC HO MATHS Course taking 
beginners to O- Level. 24 programs 
an 59 copies with 2 books. 
MICRO ENGLISH (BBC. ffecrW 
Course taking beginner to English 
Language 0- Level. Incorporates real 
speech, no extras required. 2 
discs/tapes. 

MEGA MATHS tSBC, Electron}. 
A- Level course for maiure 
beginners, A -Level Students for 
K Micro Maths users. Covers 105 

r\ ^ mpjics u,, 2 discs/la pes * 2 books. 

Send coupon, or phone orders or requests for free 
.■(i-lour UrHciluguB to: 

LCLj [Dept. EU r , 26 Avondale Ave., Staines, MiridV 
Telsphona; 0764 5B771 flOamOOpml 

Name „ , iiiiiriii.nin.iiM.li'. >i... 

Address 



■ ■■ i-.j-..-1-i-ini-iin. ■ #«#■ »i p^riiri *h M 1*1 M »4>*M 



T i C I & * ■ ij in itju Jim ■•iiiiiiiiiiiiiiiiiiiiii 
Computer Disc/lape 
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C A.F1 E ' mnflfj of prqEjrwns 
SBC & jnd ELECTRON rr Q m 



CASH CARE- £11 a& 

fta n k set oum AN 0 Sowing* account. Full Analysis - «30 
categories. Budsje-t Forflcasts. JO Bar CnartE.. PasswQffl 
Protection. Easv storage of data. Printouts ol all accounts and 
Bar Charts 

BUILDING SOCIETY CAHE-£9.95 

Checks the complex intsrwr. calculations involved on a da v to 
clav basis. Snows interest earned to date, Spreadsheet display 
Easy storage ol data. Printout of account to data 

VAT CARE -£14.95 

(J h vi :ki>rl & Approved bv H . M . Custom s & 6 x cise. 2 40 Sales 
AND 2 AO Purchases each month. Three mooih p*M 0 (l. ALERT 
warning it VAT 2% Of mora Incorrect. Easy storage of 0818- 
Printout wilh monthly Si 3 monthly total*. 

PLUS our range of GUALSTY games: 
Supergolf - £7 50 Tr*tAlAgdr - f 8,00 
Polar Perils - C7.S& Bunfun - E6.50 



All 



Buy Two - Deduct 20% 



SGUIRRELSCrT 



Dept ELI, 4 Bindlqu AvBrua. Etela*, MancNHftM3C ODLI 
24 Hour answering service - 081-783 4120 



Chsquei. P 0 & 
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1 



PROBLEM CORNER 



is 



correspondence in these 
pages over The last few 
months about the bug thai 
prevents you saving the game 
in Tw/n Kingdom Va/fley, 

Mike Horde n a! first 
[bought he had the bugged 
version, but in fact found that 
with the Plus 1 disabled or 
removed the game worked 

perfectly. 

Would those people who 
have written in about prob- 
lems, in thts game please try 
again without the Plus l. if 
indeed they have it., and let me 
know wh el her th 1$ bug does i n 
fact exist 

On the subjecl of the Plus 1 . 
Anth ony Lee says < hat G ready 
Pworfwon't load in ati* with 
it fitted- 

The following lines typed in 
before v«u tian, will disable 
the Plus 1. so they miyiu be 
worth trying first before you 
disconnect It: 

tm&3,L2B,L 

mi Tin Mru imc-t 

Las Shipton says that [here 
is a bug in Woodbury end 
from Shards the! crashes the 
program if you try to open or 
unlock s locked door in the 
town hall, 

I had already discovered 
this, as the bug was in my 
review copy. 

Sherds assure me that it 
was only in the very early 
version of the game and has 
now been rectified 

As Les also points Out, you 
don't need to use any com- 
mends on the doors anyway. 
As long as you have the keys, 
moving in I he direction of the 
doors will enable you to go 
through them. 

I must say l am prepared to 
overlook this bug in view of the 
quality of the rest of the 
adventure, which l still haven't 
solved- 

Geoff Larsen - see next 
lime for some of his superb 
hints and tips - has let me 
know that there is a faulty 
copy of Adventure Interna- 
tional's The Count in circu- 
lation. 

If your copy is version 
ELC-1/1 15 and you find that 
you can't get out of the 
bedroom window with the 
sheets jyes, I know you 
shouldn't want to) or find later 
that after having used the 



sheets correctly and gone out 
of the window that you find it 
impossible to get back in, then 
you have the bugged version. 

Return it to Adventure 
International who will, I'm 
sure, be only too happy to 
replace it with the newer 
version converted by Brian 




Larry Horsefield has a 
problem with Savage island 
Port t t en adventure that I 
have yet to see, 

He wanls to know what to 
do after he resurfaces in the 
lake after diving to retrieve the 
block and knife- 
Each time he tries to get 
back to the shore he comes up 
against "something too big" 
and ends up drowning:. Can 
anyone help him? 

Mike Messam has a couple 
of problems with tluest for 
thm Holy Graft. Can you get 
past the fallen rocks, or what 
do you do there and how do 
you get pest the black knight? 
Does anybody know? 

Mrchael Buckley cai 1 get 
into the final location with the 
dynamite In Classic A dven- 
ture. Does he mean the 
raepository, and what 
dynamite is he talking, about? 

Craig Romans is stuck in 
TerrorrnQtinos He can't get 
out of che "inevitable dark 
location', switch on or get 
light or find the film for the 
camera, 

Carl Barlow has scored 95 
per cent In Hempstead but 
can't get any further. He also 
says that he has translated the 
motto. What motto? 

Nicholas Latham has writ- 
ten In with some questions on 
Bored q/ tfm Rings, which I 
think is a BSC Micro adven- 
ture. _ 

He wants to know how to 
get through the gate on the 
lakeside, where pepper comes 
into the game end what you 
are supposed to do after the 
meeting. 

The only lip I have heard 
about this game is that you 
can increase your score by 
swearing I 

Someone who hasn't given 
his name (probably can't stand 
the notoriety I) wents to know 
what object you need to get 
the baton at the end of Goid 
Baton r 



There has been a shortage 
of problems this month, 
probably due to last time's 
Sphinx special- 
Ma rilyn Rodger and Stuart 
Kelly both want to know what 
tha route through the jet black 
maze In Caatta of Riddle* is 
From the alcove go 
E.N.E.IWY.N.NJslE.W. 

Stephen Henderson and 
Robert Carlton are having 
problems with Wheel of 
fortune. 

Pay the beggar and he 
won't Let go whan you are only 
partway down the well. The 
gun is for the werewolf and 
use the ladder to cross the pit. 

Kristian Took wants to 
know where the crystal gate is 
in Twin Kingdom Vat toy. If 
I'm thinking of the same thing 
as you I would wave the rod at 
the chasm. 

David Jackson wants to 
know how to make the beens 
grow a net Steve Parkinson 
wants to know how to get out 
of the cestle in Eya ofZoftsn 

Dig a hole, plant the beans 
and then water them. Courtesy 

;.,| h'.-f- l-i/rr Is O'l'l Les 

Shipton. I can suggesi that 
saying minotaur will get you 
out- 

B- Whittle can't get past The 
giant in Kingdom of Klein. 

Rise to the occasion and stone 
him. 

Paul Joels wants to know 
how to gat past the ench- 
antress and where to find the 
sledgehammer In Stolen 
Lamp* Drop the bracelet and 
search the desert. 

In Hamptiiaadj Derek vVil- 
loughby would like to know 
how to open the filing cabinet 
and what to sav to the butler. 
Use tha screwdriver from the 
store and tell him to see 
chubby. 

David Roberts has scored 
23 & out Of 2 50 points 3n 
Philosopher's Quest He 
wants to know how to get past 
the pool of ink- 

Shouidn'i you be filling 
something here rather than 
trying to get past? 

Chris Shad worth has some 
questions about Ring of 
Timer Where is the rope, how 
can h e get t he pa ss word to t he 
safe and Is there anything in 
the supply shed? 

The rope is past the mad 
monk. Bum tha parchment to 
gel the combination. The 



matches are in the supply 
shed. 

Con Carey wants to know 
how to get past the dog and 
where to find the dwarf's hut in 
Greedy Dwarf. Give the dog 
a bone. The hut is pest the dog- 

Q u*st for the Holy Graii 
is reusing Mike Messam some 
problems. The banana and the 
hammer aren't used- You can't 
ride the horse, 

Throw the cask of oil at tha 
dragon. Climb the huge oak 
tree. The angry shouts mean 
that the woodcutter has 
realised his axe is missing. 

Mike Horden wants to 
know how to open tha locked 
door? and how to remuve the 
large grate in Mystery Fun 
Hons*. You can't. Remove 
the bolt with the wrench and 
slidie the grating off. 

Gisbourno's Castle has 
prompted e lot of questions. I 
have still not seen it so I can't 
really give much help. I can 
give you what information I 
have got though, so for 
Matthew Shepard. Stuart 
Taylor. P. Taylor and Mohd 
Sharif, here is an extract from a 
letter that gives ell I know 
about the game: 

"When you wont to go into 
the dungeons use the rope and 
then the key. You need poison 
arrows to kill the creatures In 
the castle, 

"If you dig with the spade 
when you are En the dungeon 
you will go into the cellars and 
somewhere in there you will 
find Gisbourne- 

"Here you will need a flint, 
gunpowder and shot. You get 
the shot from the room with 
the msty lock - use the oil, 
bottle end the shrinking 
potion, 

"When you kill Gisboume 
you will find a small key which 

Will al'fJW /(ju [O onte' tht 

chapel and rescue Maid 
Marion "\ 

If Chris W ray, the writer of 
the letter, can send me a full 
map and solution that I can 
understand - don't forget L 
haven't seen the game - then 
I II reward him with a free 
adventure- 



CONTACT CORNER 

terry Horsefield. 40 Harvey 
Gardens, Charlton, London 
SE7 8AJ 
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Ready-made ROMs 



THERE has been quite a bit 
of interest in sideways 
HA Ml for the Electron 
recently, so in this article 
we're going to see what it 
is and have a look at soma 
of its uses. 

The two main producers of 
sideways RAM are Sloggcr 
and Advanced Comuu !.■• 
Pfodu.cn. 

Although virtually identical 
in operation, the two products 
are different in [he way they 
afe fined- Slogged sideways 
RAM plugs into their Rombox. 
whereas ACP s is in a cartridge 
which plugs in to the Pius I. 

Bufore w* look at sideways 
RAM well have to consider 
the more permanent sideways 
ROMs. 

The Electron is able to 

support .1 iL'nbpr til RDM 
based programs. all occupying 
the same ares of the memory 
map, 

Each ROM occupies the 
address space between 
&BO00 and &BFFF, When a 
particular ROM is required it is 
turned on, or paged in, by the 
o pa rating system and then 
paged out when the software 
or another ROM is needed. 

There are two types of 
ROMs - language ROMs such 
as Acornsoft's Logo and Lisp, 
and service ROMs providing 
militias such as ACP's ADT 
and S logger's ElkMan. 

Although onty one ROM is 
paged rrt at a time, any ROM 
can ask another service ROM 
to do a job or service for it. 

Language ROMs aren't so 
iit-ipful. Only one can be active 
at a time - they are paged in 
and can' l request help from 
any olher languages in ROM 

When a request for a 
service is made the operating 
system interrogates each 
ROM in turn until the request 
is acted upon, The request is 
made by paging in each ROM 
and jumping Co a specific 
machine Code routine via a 
service entry point, 

This routine then decides 
whether the ROM will respond 
to the request or choose to 
ignore it. 

What would happen if RAM 
were mapped into the address 
space where a ROM normally 
exists ? 

Well. unJess the right rnach- 



from RAM 



What is sideways RAM — and 
how do you make the most of ft? 
ROLAND WADDILOVE explains 



ine code had been placed in 
the RAM the operating system 
simply would n't recognise it. It 
certainly couldn't be used far 
extending the memory for 
Bask programs- 

If the correct machine code 
for a ROM is placed in the 
RAM, creating a ROM look-a- 
like in the RAM, the operating 
system will treat it as if it were 
indeed a ROM. 

Sideways RAM has many 
uses. It's guile possible to 
have more ROMs lor the 

Electron |har> ROM sockets In 
addition, if you have several 
ROMs it sometimes happens 
thai they interfere with each 
other in some way, 

A third problem is caused 
by the Electron's annoying 
habit of switching to the first 
language ROM it finds after 
pressing Ctrl-Break, Basic 
onty being used as a last 
resort, 

Ttiis means that you often 
end up in View, Viewsbset. 
Starmon or whatever you've 
got plugged m, whan you 
really want Basic, 

In these cases ii s con- 
venient to save each uf the 
ROMs to disc or tape. Then, 
when a particular ROM is 

required, it can be loaded back 
into the sideways RAM. 

Soth Slugger and ACP 
provide utilities for saving 
ROMs and loading them back 
into RAM, making the process 
as simple as possible. 



mq the 



buffer barrier 



Those who frequently use a 
printer for listings or word 
processors will know how 
frusiratingly slow they can be. 

The Electron stores the tejrl 
to be printed in a buffer - a son 



of data reserv-rnr. But a.i this is 
only about 60 bytes long it 
can'l fit much tea I in and the 
Electron can fill it much faster 
than the printer can empty ft. 

So when printing, the 
tendency is for the Electron to 
be hanging about waiting! For 
the slower primer to empty the 
buffer, 

The spaed problem can be 
overcome by increasing the 
size oi the Electrons printer 
buffer. Once I he last of the text 
is in the buffer the Electron can 
get back to the program, 
leaving the printer to empty 
the buffer in its own sweet 
time 

Both Systems provide 
utilities to enable sideways 
RAM to be used as a buffer up 
to 14 or 1 5k los'g 



Much more 



storage space 



Sideways RAM is a con- 
venient place to store your 
machine code utilities. For 
instance, the screen dump in 
the March 198B issue of 
Efectmn User can be placed 
here. Virtually no change is 
necessary. 

There are two big ad- 
vantages in piecing the 
routines here. Firstly it doesn't 
use any of the RAM needed by 
Basic, so there's no loss of 
memory. Secondly there's an 
increase In speed. 

When a ROM is being 
accessed the Electron's 6502 
processor runs ai the 
maximum possible speed of 
2MHz. When it needs to 
access RAM rt has to slow 
down to 1 MHr. 

Also if the Electron is 
running in Modes 0, 1 . 2 or 2 
the ULA has priority over RAM 
and the processor can be 



frozen for relatively long 
periods. 

Since sideways RAM is 
treated as a ROM the 
processor still runs at 
maximum speed when acces- 
sing it. In a test a delay loop in 
machine code took 0.38 
seconds when running in 
normal RAM (in Mode &)- 

The same loop when placed 
in sideways RAM took 0 18 
seconds - twice as fast and 
identical to the time taken on 
the BBC Micro' 

Also there's hardly any loss 
in speed in Modes 0 to 3 
making it up to three times 
faster than normal. 

Of course if the routine has 
to access ordinary RAM Che 
processor must slow dawn, 
but there will always be some 
Speed increase. 

Imagine how good games 
would be if they were desig- 
ned to run in sideways RAM 
with its fantastic spaed in- 
crease . . . 

If von art! fairly larniliar with 
machine code you s-houidnt 
find it too difficult to adapl 
your routines lo fun Fn side- 
ways RAM. 

The code placed in the RAM 
must be written in the form nf 
a ROM. If the Operating 
system is to recognise it. it 
must have the correct header. 

This is followed by the 
machine code routines which 
provide the language or ser- 
vice required, Figure I shows 
the format of the header for a 
paged ROM. 

The language entry is a 
JMP to the entry code. If the 
ROM isn't a language these 
bytes should be zero. The 
service entry should be a JMP 
to some code to respond to 
service calls. 

The ROM type byte des- 
cribes Ihe ROM f.-j.ire II 
shows the significance of each 
of the bits. 

The copyright oftset pointer 
is an offset from the beginning 
of the ROM to the zero byte 
preceding the copyright string. 

The version number can be 
any ualue- The title si ring is the 
String printed if the ROM is 
entered as a language. The 
version string identifies the 
release number of the 
software. The copyright string 
is essential and Should iiarl 
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Offtet 


Bytes 


Function 


0 


3 


Languaqe entry (JMP address). 


3 


3 


Service entry UMP address} 


6 


1 


ROM type flag. 


■ 7 


1 


Copyright siring offset pointer. 


1 


1 


Version number (binary!, 


9 


t 


Titlestnng. 


9 + t 


1 


7*.'c. hyte 


10 + 1 


V 


Version string, 


10-H+v 


1 


Zero hyte- ] 


1 1 -n + V 


c 


Copyright string. 


1 1 +1+V+C 


1 


Zerobyte r 


. 12+t+v+e 


4 


2nd processor relocation address. 


1 6 ■ t «■ v t c 




Rest of ROM code. 



Figure i: ROM rusadwr 

with a zero byte followed by 

(C). 

The Tube relocation 
address is the address ihe 

ROM should be copied in if a 
second processor is present. 



The Toolkit 



A service ROM is by far the 
easiest type of ROM tn writs. 
The program accompanying 
this article. Toolkit, is [he 
source code for a service ROM 
providing the Electron with 
four new star commands. 

They are 'MONITOR. 
•STATUS. -DOUBLE and 
•BEEP. 

The last is fairly obvious, it 
merely produces a beep. 
•DOUBLE is a double height 
print routine, 

♦EDIBLE Electron Uitr 

prints Electron User in double 
height characters at the cur- 
rent print position in the 
current foreground and back- 
ground colours. 

•STATUS prints the value 
Of PAGE, TOP. LOMEM. 
HI MEM. WIDTH, the status of 
TRACE, the length of any 
Basic program in memory, the 
space taken up by its variables 
and the amount of < r e t 
memory left, 

The main command is 
•MONITOR, This is a hexa- 
decimal and Ascii memory 
lister. 

It is more useful than most. 
101 bficaL .t: !" is in sideways 
RAM, but because it con- 
stantly scans from the address 
given and updates the screen 
sev&ral times a second. Con- 



sequently any memory loca- 
tions that change are instantly 
noticeable. 

It takes the value of A% as 
the address to start scanning 
from. The Escape key exits 
from Ihe monitor. 

The most interesting part of 
the memory to examine is the 
first few pages of RAM. They 
are used by th* :>\>e. rating 
system and the current lan- 
guage as storage for variables. 

The slack and various 
counters can be seen ticking 
away here. 

Toolkit was written using 
ACP's sideways RAM in 
socket 0 in the Plus 1. An 
additional procedure, 
PR 0C_ RAM write, has been 
included to copy the object 
code into sideways RAM 

Alternatively the object 
code could be saved to tape or 
disc, If you have ACPs RAM 
cartridge use 'ASR to transfer 
it to sideways BAM, 

If you have Slogger's RAM 
use ElkMan's 'RLOAD to 



,n a test I\tT~~ 

as the Fl- . as fa st 
" e t'ectron's 

n0rn »l HAM. 



transfer it. When the code has 
been placed in sideways RAM 
press Ctrl t Break to initialise it 
otherwise the Electron won't 
know it's there. 

The ROM code is 
assembled in PROC_ROM- 
code. You'll see that it 
assembles the code with OPT 
4 and 6 in line 1 50. This forces 
the assembler to assemble the 
code as if it was at P% but 
place it in the memory at 0%. 

Toolkit provides a ready- 
made ROM. Adding your own 
routines is quite straight- 
forward. 

Place the name of the 
command in the name table 
starting at line 320. The 
address ol Ihe routine is 
placed immedtately following 
the name, high byte first then 
the low byte, 

When your star command Is 
executed your routine will he 
entered with the Y register 
pointing to the first character 
following the name This 
enables you to pick up any 



parameters which may be 
needed. 

When you've finished use: 

JNP return 

instead of HTS If you need to 
print a hexadecimal number 
then: 

JSR imprint 

and to print a string; 

JSR miring: EQ US "line of 
\etl':tm Test of cpde 

The Electron Advanced 
User Guide is essential reading 
if you want to write a full ROM, 
four chapters are devoted 
entirely to The different types 
of ROM., their format and ell 
the paged ROM service calls 
are described in detail. 

I hope I ' ve g i ven you an i dee 
of what sideways RAM It 
capable of, It opens up so 
many new possibilities that, 
once yoi/ve got it - and I 
recommend you do - you'll 
wonder how you managed 
without it, 



Bit 


Function 


\ 


0 
to 
3 


0 6502 Basic / 1= reserved 

2-6S02 code / 3=68000 coda 

8 zaOcode 9 1 6032 or 32016 


\ 


4 


Controls firm key expansions. 


\ 


5 


I n dicstes ROM has r el ocation add ress. 


\ 


& 


Indicates that this is a language. 


\ 


7 


Indicates that there is a service entry. 


\ 


\ 


\ 





Figure H: BOM type hyfe. 



Ftfbiunr? t9S5 tlfCJflON US£R 5 1 



Toolkit ROM listing 




From Page 51 

10 RfH Tt-pUit ROM 

29 HEN Bv f?,Maddi5o*e 

30 m k'.- Electron User 
+8 «0DE t 

5* PROC fifiH-rits 

61 CLEAR 

*8 PRQC ROHcode 

3? :NC 

*l 

It* DEF F1?0C ROHcede 

:o5*ord"!t2IC W LFFFFjosh 
rcfts'tZBC AND iFFFFios&yte- 
M 5fFFF:«Wi!=lFFE 

128 tric={(ftS:fh»inttr=&A8: 
count«r«tA¥ 

131 flffO-4fifiEJrea-IA|:¥r E 
$»laC:ron4AD:iddre&s=iAE 

159 FDR pass*4 TQ 6 STEP 

2 

lit P7.=»8t08;&Z»M0efl 
TDPT past 

I?! 1 .f« \RQfl header 
211 EflUW &:EDUFJ * \nnt a 
1 dftQuJ41 

210 JHp strrici '.entry p 
eint 

2:0 epub m \m tm 

23B EDtfB ( co^ ri nil t-rot 1 
•. copyright of* set 
248 EWB I \riDt used 
250 .title ECUS "Toolkit' 
;t0 EE?UF B Vend 
270 EffUS -E.BB ■ 

281 .topwrtoht mi b \t 

nd 

2?B ttUS ''□ mh Electr 
on User* \copvrieAt itrina 
300 EQUR f 

310 \lllllftf!f|»»4!ftiH 

320 .niie table 1 t Upward 5. 

370 E-QLfS *n(9NIT0P B :EQUB [ 
™<iitor-l>DIU25fiiEGUB Eioni 
toMl HITCH 

340 EOU& 'STATUS'" tEEHJB i% 

titui-nnivzstiEQUB istitui 

350 E0U5 'DQUBLE'ilGJB id 

□ub I 1 ] D 1 V254- 1 ETDUB idouble 

Zbt EG US 'BEEP "!f QUB [bee 
H)BIM3ifED[» ibiuH)Ht)B 
254 

371 EQUN B 

Jiff \H»t»fIF»fttimtttP 



3^0 .■sfrvtce PHP Viervic 
e entry paint 

400 CMP 14; BED cciiand \ 
our eoiiaitd? 

41 B CNP i?:BEd help \iHE 

LP? 

42B CMP 12: BED Morkspace 
\claii Mcrtspace 1 
431 PLPtRTS 

MB Vtt4#illt»fHtmifl 

451 .nork spate 
4:0 JSR stpre fcifcJl rpgi 
5 ten 

47B JSR pstnisq:ECUB IflD: 
EQU5"Ele:troit User RQHVEEHJ 
W SB! 

4Q8 JH? Hit 

491 .***##fitmt*t#t*#H 
:af .help \print title t 

trial 

-10 JSR Stort \iave reqi 

ittri 

520 JSR 03 Ben I 
53* .hi JSR pitripq: ECUS' 
Tool tit 'SEBUM HD 
541 , exit 

550 flrtaiLDl UwrAW 
rrtgsPLPsHTS 

571 >£a*iand 
500 JSR itflff 
590 LDJ ft 
6BB .1003] 

alt L&fl [LinO.YiANB i»F 
:CHP niietible J:6HE :1 
620 IHtsJHX: JKP Iflail 

m ,ci 

640 CHP IB:3E& C3 
±5B CflF litflD: BED t3 

oil .CD 

t7B LDV Yrea Itow't it 

tfB -c4 IDA ratetable.Iift 
fll c5 

*?B ] NT; JHP c4 

70B .c5 [NXtlNUiDA naiet 
ab1e,X;BNE loop! 

7li JHP eut 

72B .c3 LDft IwtAlf.IlB 
PL ci 

730 PHAjLDA njneUbleHJ 
: PHfls RTS to routine 

741 iHHiHfHIHIHHM 

751 .pttring \print itri 

no 

761 PLA:5TA tetPiPLfliSTfl 
LetpH \aet itrmo address 

'Tfl LDV MtHED pi? 

TBI .pi LOA (tetpl H If s BED 
pill JSR Pfaici \:erp endi 



790 ,p« INC teip:BME ds; 
IRC teipthBME ps 

B00 .pil LDfl tei9«hPRA;L 
W teiprPHA 

IK RTE 

^1 f "ii" i't'i f t if §f iT-i i» 1 

BjB .curio/ 

£48 LDA 123: JSR ositrchiL& 
A II: JSR oswctiiTIAiJSR as* 
rc*[LBA ll:LDr 17 

B5ft .loop I JSR «NrchjDEl 
:SNE Ipflpl 

m RTS 

87B Viftti+iHHtftttfffi 
RB0 .lamtof 

m JSR flitrinusfEHJH mi 

ffeiorv MonitarVEPUN iCID0f 
;EQUS 1 Atfdr K» 
ftsni'iEDtiB B 
98)1 LM BliJSR curipr 
fjf IDA tlfcSTA jjci tiLDfi 
li»D:STfl Mdi*l 
?3I .ion; 

m LDA 131 e JSR oswrchsLfl 
n IB: JSP osnrchjLDft 13: JSR 
DS#f£h \ TAB (0.5.' 

•41 LDA AtfSTA address LB 
A AM:STA addren^I ^nj 
tor Jddfns 

LDA ltd:$Tn r eh 

940 a pop? 

V7B LDA addres5M:JSR hex 
print: LO^ 4-ddresssJSfl hespr 

lul 

'SB L&fi B?rJSP aiHTch:J5P 

M B LDY HtLDl 18 
L0tf JcwdI 

101 B LDA ^dfe*sJ,f:J5R u 
rint 

1B2B LDA >?j J5R osnrch 
1B3B !Nv :E |EI:BHE 1*00 1 
3141 W 

1B5B ,itrl LDA tsciiJUSR 

twrch:DEV:BPL stf i 

1UI CLC:LBA address: ADC I 
B:5Th address: BEX tc;ENC ii 
dre?i*l 

1B7B .it DEC ro-iBNE Eoofll 

\m m mum m^is- 

UFFiJSR osbvte: TYA:BEG 10 
nl 

1191 LDX tl:JSH cursor 
1LBI .return IDA HtflTA ftr 
eosJMP (sit 
lilt .ionl 

1121 LDA KShLDl ItC^DEf 
rJSP &sbvtf:nft:BED wi 
1131 CLCtLDA AIsAUC I16:5T 



A A!: BCD id: INC AM 

13 41 .id JHP wm2 

L15» .la LDA UBltLBX 
:SEV: JSfi cjsbtf :TVA:£EO «b 

lltB S£C:LJ}A AliSBC tl4iST 
A A^BCS it: DEC AZH 

1170 .ib JHP un! 

ElBH .print 

ii<?a ?mm H7F:chp U7f 

:BWE or I 

1218 .or 2 LDA tfiSCVVJHP 

3211 CHP IASC ".-BEE 

pr2 

1220 ,pr3 STA iicii+LJtPL 

A 

1230 Sprint PHA:LSR A:L 
SR ft: LSR A:lSR A: JSR print: 
t 

1241 PLfl 

125J ,printit 

L2AB AND UBF 

1271 SED:CLC:ABC t»B:AUC 

3 291 JHP i.'Sirrch 

129B \ftit«tt#HH«ti*H 

33BI .bsep 

1311 LDA 17: JSR 4FFEE 
1328 JHP feturn 

1348 .statui 

135i JSfl Qftrins:EflU5 "PAG 
E»Sr J :EEKJB 8 

itlM lU 4I3:JSR heKprint: 
LDA II: JSR ttexprtftt: JSR om 
en] 

1378 JSR pjtrtrvpjEOUS - IOP 
=i'tEBUB 0 

1368 LDA U3s JSR hexprint: 
LBA 112USR h«i«rifitiJSR o« 
MM] 

13TB JSR nUfmiim 'LOU 
EM'jEDEfB I 

140B LH-A iB(:JSR hesprint? 
LDA tl8: JSR henprintiJSR 01 
hhI 

141B JSR ^tnng^WS l Hl« 
EH-l':ECUl 8 

1429 lU »7:JSR hexprintr 
LDA 48fi:JSR hesCra nti JSR of 
nnl 

3438 JSR i5tnne:EI3US 'Pro 

3448 5E€:LDA H3iSBE tlStJ 
SR hexorintiLDA 412: JSC hiii 
printtJSR tttti 

!458 JSR pstrsfia^EDUS 'Var 
liblK^MCtffl 8 

iW SECeLBA mm 112: T 
AfiLDA L|3:SBC UI:JSR Njcp 



rtti 

14B1 KCtUM tttiSBC i»2=T 
AT; IDA tr:5ffC LB; : J™ M<p 

riHtiHAt-JSP hPi erinttJSR h 
.' r e 

U*l LDft !■:■": KD *tt 
]»B JSP MlrinsfEQ'JS *TP£ 
ct on ECUS fcJtf it: 
1510 . 5 t i JSP ostnnajEDLrS 

■we dtt':esub • 

1521 .st: JSP OSftewl 
1518 JSR «trjnq:£DUS "HID 
TH Ms EDM P 

l:*b ldt »3»mitTtftt.M9 n 

MprmtiJS* Qsnsd 
I5if <brtej JSR estrtng:E£ 
1578 l ««if«titMt»ft»ti 

F i 

?5°t STA AreoiSTf IreoiSTi 

W: 

3 6fi PT3 



[MB ' *tit**i*i*i***iti*p# 

urs -dflubU "'daub E« hem 
ht :hirK(efs 

1*31 LDA UM. v :t» ■*« 
:BED dl 

>LW \M peints ts *irst 
:hir icter 

[III IDA 'line: J: ST- teer 
sCUP *W;m &m Mttl 

1e"i LM IlliUU lb] hi Pff 
C:5s:LCV mtock tU'KtiJSR 
osw-Drj 

hEB IDA 121: JSR ewrtfutT 
A 1155: JSP 3s*r;lv 

]c ( B LJi ifc»tfl EJA blnc&+ 
] . Xs JSFt MurclisJSR OWrti 3 
NSC -CPK I4:BHE dl 

t7H LGA IttStJSft M*rchiL 
DA 16: JSR DturcmtDA ItfcJS 

P OfHTcH 

riB L&A 123: ISR MjrtMiS 
A 1255: JSP 5?nr:h 
r:i IDA hlQEMJ.iJSP 
□5nrchiJ3P HwrcIiilMiCP? 

n-.m a 

! T 38 IDA I 255: JSR DSwrthsL 



DA !:!;"= Qwrch 
]74« 'LDV iPiD:JMP iMSl 
173B >d2 MP return 

1771 3 
1?M NEH 

TPB A'-fl^USRf&ClB' 

:e« ehpppoc 
nifl 

IE?B DFF PPDC RMhiriti 

IIU FOR M TO 2 STEP 2 
!S5I PUKU 

IB"! \P.flh socket fiunber i*i 

L36I LDI IF* \«vt 

tM IMC 'deselect B 

nil sft itf&v vma 

!?(* STA J Fir STA IFE0S li 

dett ROH 
[92i LDV IP 

M "Mini act 
]<?« STV frotsSTV S3 



I?5f LDA HUsST* fro*-: 
1«iB IDA ii68:STA to+l 

1°fB LPA ifrotU 

m ST* ttu:,y 

:B0B CICjLDA froejfiFC *lt| 
Th f^t 

:B1B I D3 ff£t4hfi[-C ID: ETA 
fro**] 

JEB CIC:LPA i::APC tlsETfi 
U 

:b:b lda Ee*iiAEC ie=stm t 

Sir iftSDtSF tftBttC 
LI ']Ott 

:ltf STI IftiSTJf ESS '.o 

F l H L Id] 

:m nekt 
:lh endp*o: 



This H sting is ificfttdcti iti 
this month's cassattm 
tape offer. See Ord&r 
farm on Psffa 6f. 





What is 

ADD 

definition 

Description; 

Contents: 

Original: 

M ER .r 

M 



AMUAL 



COMM? 

ADD - Join, as increase ar suppltmant. 
COMM lAbrev. lor cnmntaiidl - HavB 41 
disposal. i>r Mittim icach. 
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Us*lul mixtuii of 40 iKln BASIC 
s-taremEnTs. 

Vervi Firsi, and only utility la offer 
TOOLKIT and GflAPfllC Mmnnands. 

tucelleitt Bead in* reviews m our 
1G (uga biochure 

Easy Id use. 72 page, ring-bound User 
Gjide 



Whichever way you look ai it, and whether you use the BBC 
'B', BBC ' computers, or (he Eieclron wilh add-on ROM 
facility. ADDCOMM offers I he very best value far money, 

Price: £2B.DD incl. VAT and post 

Vine Micros » Marsh borough, 
Nr. SANDWICH, Kent CT13 OPG, 
Tel: 0304 812276 

Or 
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Waterloo 

* 1 or 2 player aH graphic 



• Keyboard conlral 

• ilrmultaneous mavemeol bf 
ba Hi sides 

• "«n<llery fin-mh^rrlrnnnl with 
target selection 

• Id levels of play 

• Cumpraliftiisi^ booklet 

• Cassette £9 95 BBC or 
Electro n 

AVAILABLE FOR BBC AND ELECTRON: 

F6.H Redcoats E6 9S Piras f 6 95 
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Free Memtisrshtp 
Special Offers 

FRtE LoililDriefi Gajme if you 
join on this coupon AND 
nuy Special Operations, 
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Plus 3 owners 
compatible with the BBC B+ ... ROLAND 
WA DDI LOVE reviews the ROM involvec 



ONE of the disadvantages 
of the Plus 3's Advanced 
Disc Filing System is its 
totul incompatibility with 
the disc filing system used 
by thu SBC Micro, 

This mujna that files saved 
[t> disc using a BBC Micro aic 
unreadable by the Electron's 
ADFS. I! s I ruse rilling if, like 
ine. vou work on both micros. 

The only solution is to resort 
to unreliable tape recorders 
again, which defeats the 
ubjuut of investing in a disc 

Hau-iq r utilised th.S 

Advanced Computer Products 
has come up wnh a Superb 
I 7 70 DFS. This ROM provides 
Plus 3 owners with essentially 
the same disc filing system as 
used in the BBC B + . 

It enables files to be saved 
to disc on an Electron and 
loaded into the BBC Micro, 
and vice versa. 

The DFS can be filled inside 
one of ACP's blank cartridges 
and plugged in id one of the 
Plus 1 sockets. Alternatively it 
can be placed in something 
like Stagger's Rombo*. 

The bad news is thai PAGE 
is sel to & 1 F00 with both [ill: 
ADFS and DFS enable*! Thul 
means there's little memorv 
left in Modes 0 to 2 

The good news is that with 
just the DFS enabled PAGE is 
reset to & 1900. providing you 
with an extra lk ol RAM. 

Files can even be .oaded 
and saved with PAGE set as 
low as Si 1 1 00. 

Ol course there's no real 
need for both the A DFS and 
DFS to be used at the same 
time, unless you're copying 
from ADFS lormal discs lo 
DFS Jor'Tiat ones 

This is a piece of cake- 
Select the ADFS with "ADFS. 
load vour file, select the DFS 
with -DISC and save it on a 
DFS disc. 

Copying in Iht.- 1 1.' v r i ^ e 
direction from DFS to ADFS is 
as simple. However 



there's a problem here if [lie 
object is lo transfer fifes bom 
the Electron to the BBC Micro 
or vice -versa. 

The mo si common disc sue 
on ttnj BBC Micro is Bjin, but 
the Electron uses 3jin 

Naturally, if you use 3§in 
discs with the BBC Micro you 
can use the same discs on 
both 

A whv round the problem 
would be to hook up a Si in. 
drive to the beck of the Plus 3. 
Then it's possible to have the 
DFS on the external drive and 
ADFS no the Plus 3 drive, and 
alternate between the two 
combinations. 

The Electron can then 
access either Ihe BBC DFS 
lormat discs on the external 
drive or Electron ADFS discs 
on ihe Plus 3 drive and copy 
one to the other. 

ACP s Advanced Disc Tool- 
kit can enable and disable 
either ROM. 

This is a handy thing to have 
around when PAGE can be set 
so high Alternatively the 
ADF5 can be disabled by 
simply storing &9C in &DF4 
and pressing Break. 

What you get with the DFS 
and Plus 3 is a single density 
80 track single-sided disc 
system. There's a fraction over 
200k of storage space on the 
disc but unfortunately, as it's 
compatible with (he BBC 
Micro's now outdated DFS. 
you are restricted to only 31 
hies. 

It's very easy to fill the 
catalogue while there's still 
space on the disc. This 
compares with 320k of space 
on the double density ADFS 
discs and an unlimited number 
of Tiles 

It's widely accepted that 
the BBC Micro s DFS is rather 
poor, » I won t labour the 
pomt, The big advantage lor 
the Electron Plus 3 owner is 
the compatibility with the BBC 
Micro. 

One thing I didn't try was 



#HGLP DFS 

E y.partE t an 1 _ OO 

WC/Pri nter / RS*23 



OPS 2.1P 




ACCESS 


cafsp> ILJ 


BflCKUP 




CLOSE 




COMPACT 


[tdri ve» 


copy 


csourceJ <des"t. > ttfSP> 


DELETE 




DESTROY 




DIR 


«chr>> 


DRIVE 


tdriveJ I'M)! <8Q> 


ENABLE 
EX 


t«cMr»> 




ttdnveiJ... 


FREE 


tcdr l ve>) 


INFO 


cafspJ 


LIS 


t-cdi r>) 


rtAF 


Icdn viiJ") 


RENAME 


eald tsp> *new fsp> 


TITLE 


<ti tle> 


VERIFY 


(Cdrtv*?! . . . 


WIPE 





OS 1.00 



loading proleclBd commercial 
BBC software. You're quite 
likely to have some problems 
here - even the SBC 6+ has 
problems loading BBC 

Mfrwafe! 

The reason is that most 
protection systems take ad- 
vantage of thrr peculiarities of 
thai antiquated museum 
piece, the B271 disc control 
ler 

The 1 770 disc controller in 
the BBC B4. and Plus 3 can t 
guite emulate it. Still it's good 
enough lor any unprotected 
software. 

Figures I and II show the 
OFS commands. Most will be 
familiar to Plus 3 owners, so 



S#HELP UTILS 




1 . OD 




DFS 2. ID 




GUILD 


<f *pi 


DISC 




DUHF 


tfsp> 


LIST 




Rons 


(trotl)) 


TYPE 




OS 1 OO 





Figun ft: DF$ ulHsties 

I'll only mention the com 
mands which aren't used by 
the ADFS. 

Notice that all the utilities 
are in the DFS ROM. This is 
much more convenient than 
having them on disc as with 
the ADFS. 

Filenames are losuicted to 
seven letters and directories 
only p single letter. The whofe 



of the contents of the disc , 
displayed when it's cata- 
logued, not jost the currently 
selected directory. Unfor- 
tunately it rendi to create a 
messv display. 

Here's a brief description of 
the new commands Tho OFS 
will give you; 

■COPY ts used to copy fifes, 
from one disc 10 anolher. 

"WIPE is a nice command. 
It deletes a file but prints its 
name and asks if you re sure 
befere doing tu. 

•ENABLE enables power 

ful commands sur.H js *DES- 
TRQY to work. It's a relic from 
early Acorn OFSs and isn't 
needed on the latest versions. 

•DISC selects the DFS - 
Ctrl + D» Break does as well. 
"ROMS a useful addition 
although it's really nothing to 
do with th= DFS. Ii prints a list 
ol the ROMs present in the 
micro. 

Although moving over to 
the DFS after using the ADFS 
mav be considered a retro- 
grade step because of the 
limitations mentioned above, 
there are several reasons why 
it may be desirable. 

Most important is that the 
DFS is as compatible as 
possible with the BBC Micro's 
DFS. 

All unprotected software 
loaded and saved perfectly on 
the same discs using both the 
9BC Micro and Electron 

ACP has produced another 
superb ROM lor the Electron 
if you use both the BBC Micro 
and Electron the Plus 3 and 
DFS is by far the best disc 
system to go for. 
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Now YOU - 
and your 

Electron 
- can enter 
the exciting? 
ever-changing 

world of i& 
telecomputing! 






Mtn leteconrnuncaCEin syS>1«^ 
run by Bniafl iBtotOrmirK^lcns- 
in KSOfdlwe witri It* conditions 
n tna natiuclJDna lw use 




The fastest growing, most exciting fietd of ihicto 
computing is cornrTLunicalioris. Just one phone 
call away there's a vast range of fascinaUng 
electronic information and services such as: 
+ MlcroUnk: A specialised service on Telecom 
Gold. Bnfdn 's fending comer of electronic moU, 
MiawLink gii<es you your awn priraie Jercer box, 
the ability to send end receive telex messages. to 
send 1 reJe messages for netf-doy defiuery to arty 
address in [he UK or USA ready access to 
up to-the-mim/te computer news, a large range 
of mainframe sewices end much, much mor^, 

* Prestel/Mlcronet: More than 300.000 pases 
of information, electronic mqgozrnes and special 
mtera&t dubs, with news, advice and reviews, And 
there's a wealth of software just wa\!\ng to be 
downloaded directly Into your Electron. 

* Bulletin Boards; News, views, software and 
specialist help - they 're ail (mailable on the scores 
of home-brewed electronic notice boards that are 
springing up all over the country. 

This f h-( trttn User communical ions package Include* 
the Pa cp Nightingale modem. RS423 Interface and 
Tell star software, FREE registration to MlcioLlnk (worth 
£5). FREE quarter's subscription to M 3 crone t (worth 
£10), and your chance to win a fabulous holiday In New 
York! (The Plus 1 is not included.) 



For many months we at Electron User haw 
been looking for a communications package 
sophisticated enough to meet our enacting 
requirements. 

Now at last it"s here - the Tellstar/Nlighllngale 
combination. 

The Pace Nightingale is a tried and tested, fully 
BT approved, multi-baud modem that plugs into 
a standard telephone socket 

Telstar complements, it perfectly, k allows easy- 
access to all ihe major electronic information 
providers., including MkroLink and Prestet, and 
while not available in full cobur it contains all the 
other features expected of advanced 
comnnurticaljons software. 

And of course, the package includes the 
necessary serial Interface to link directly with your 
Electron via your Plus 1. 

Nous there's nothing to stop you playing 
your part lit the communications revolution 
- dial up, log on and hove fun! 



Normal retail price: £160.95 fine/. VAT) 
Electron User £y <j a m 

Jt X 4 9 {SAVE £15.94) 



special price: 



including VA T. postage & packing 




SE USE THE FORM ON PAGE 61 




1 






such a helpful, 
eas y-t o -unde rstand 
guide to BBC Basic 



There has been an enthusiastic 
welcome from users of the 
Electron to "Getting Started an 
BBC Basic" And with good 
reason. For its author, Mike 
Bibby. is acknowledged to be one 
of Britain's Leading experts on 
BBC Basic, and in It he achieves 
new standards in simplifying the 
teaching of Basic programming. 

Hie book takes the reader step 
by step through the fundamentals 
of writing programs. 

Its hands-on approach has 
been specifically designed to 
teach the absolute novice not 
only the formal rules of Basic but 
also that elusive quality - good 
programming style. 

By working through its many 
examples, the reader will gain a 
clear insight into structured 
programming, and will quickly 
acquire the ability to use 
Structured techniques in creating 
his own programs- 



o& Electron 



The chapter* include: 

* Basic ideas - printing strings 
and numeric expressions 

+ RUNnlng your first programs 

* Strings and simple editing 

* Getting data from your 
keyboard with INPUT 

* REPEAT . UNTIL, the 
building blocks of loops 

* Controlling loops with FOR . . 
NEXT statements 

* Modes and colour 



* 

* 

* 



Introducing procedures - a 
taste of structured 
programming 

How to use subscripted 

variables 

Nested loops 

Into the second dimension 
with arrays 
String manipulation 
Simple data structures 



TO ORDER, PLEASE USE THE FORM ON PAGE 61 
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electron 





j - 



He 'p with 
r «adin g; 



3 cassettes 
'for 3 ^ge g^ups 

• Afla* J* 
« Age* 8-1 * 



10 

programs 
on each 
cassette 
or disc 



a 

Use the special order form 
on Page 61, No stamp nsadsd. 



£ducotionol Computing 
on the Electron 



B FULL L ENG TH programs 
design edtos tim ufa te f educa te 
and entertain — both 
school and at home 



1 



BtiBBF 



0BC Micto 





I1 1 



The Micro User Education Special 
Volume I has now sold out But 
Volume 2 is still available 

It contains nine full length 
programs written to the highest 
standards and each picked to 
combine educational worth with 
sheer enjoyment, The nine 
programs cover topics from early 
reading and simple sums to the 
rules of punctuation and angle 
estimation - and there's an 
excellent introductory database. 

The magazine contains the 
complete listings of all the 
programs together with advice on 
how they can be adapted to cater 
for individual needs. 



Fun Factors : A rcade style factor 
Seatnjfig. WitidmitL Wont. wu/?\her 
end cotour recognition. Angler: 
Angle estimation tun. Spetldroid: 
Learn to speJS with our friendty 
robot. Tartai: teach and (est the 
rufes of simpte addition 
Discovery: A strategy based 
phrase identification game. 
Punctuation? Test and teach the 
rules of punctuation. Junior 
Dutiibu&u : A comprehensive 
database tor the young fearnef, 
Chinese T&ko&wav: Teach and 
test the ruies of simpfa 
subtraction 











MKtat Valunw 2 








CI 50 






C4.-9 5 


LhssbHc and Mjgaiirve 


C6.CHD 
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Listings galore! 



ViBr^T-- 



D 



Save yourself the chore of typing in listings by sending 
for our monthly tapes, packed with games, utilities, graphics 
and other programs from the pages of Electron User. 




NEC H P HA N L E R SujArB "IS! 
m7kvi l.ii" GREB1T -i ■ .ICIr •>..'.. •• 
FAST BACKUP U.1C utility. 
MACHINE CODE Haw 1a mil* in 
arcada game. TAPE. DISC Morn 

Ki*h*H«!r I'O'ijh'rinn I Hi-hiiii;|i t fi^ 

SIDEWAYS RAM 

r>fpflf*vm NOTEBOOK txptarin-fl 

Mckwirdi rKuriMHi. 

Q tt the Jmumy IMS tmpm; 

fruit worm . haw 

HFLHIOPTER R fc SC U E ■ ■ .11 .1 

HI 1t1c.ua hiliutpiei MACHINE 
CODE Uniacl jollisiDis batiMuan 
ipricfi TAPED48C Trap-slur voir 
MiAttxc fa diac MODEOlf 
Multi-Made kimi! TRICIKC A 

circle ill Iri.riijk-s 

0JI [rj* l>liC*r.luVd* TytfS rd*j« 

GET SET SANTA CtMiilrni* 1un 

coMctiug piewr.li MISSILE 

ATTACK Si'" 1 i-'Iih-* 

FRO & RAM PROBE U L iij > rollick] 

SPACE CD J NT Ccuni r,g for 

ycurvjitarsi CHRISTMAS CARD 

CdirJs arHJ clrols Hp i- DISC 

ME MU OHC Mfny ti«H:- NOT E b-T 

M.1M1. -1. 1. 11 ,il NOTEBOOK U iln . 

•Oct, 

On I An Nv**mb+* 1995 imp* 
KARAT F IrtJARHtaiH f lin InPyii'i^ 
i:pir<Ji#l U LA Mi.iir.fi a fckidrt / 
PAINT ROLLER Colawlul ircada 
jciidp DEFUSE fiBwara IhB bDT4a 
SPRITE -PRINT Machirrfl COM 
nurjhics ul-i 1> TRAIN Fir tt&m 
nlit"t">:'t girjQiiii.Si TABLE 
M Q LI NT AIM Sum* And lurTkmttl. 

On thm October t$85 tfxr: 
DUNGS ON QUEST A,- ununij d i. 
aclior» IrGBtJe .adventure PrLOT 
Cb*ipyl*i aWrtlKl l**nnlnf| [angL-age 
RAVING, ROLLER Arcade JdKjr. , n 
iluj uid«i. TRAIN Atiimalad iction. 
KALEIDOSCOPE Colourful graphs 
acinar* 



Op fAe Smptffrr??*' r»JF 
TFKNDAN 3D Wld SlW»KiuI. 
pi rUTCU RSD R Mich-n coda 
mi tV.n<c% SPnlTE/EO Spriba adiCor 
COMPOSE Wntmg muaic jirnplifiBd 
REVERSI Cl-" —.1 ki- m- i; , ; ■•■ ■ 
&IM P4. FFILC Sl*« *HCj HBd 
BOUNCE BALL ' : - ,ivl« ICEiOn 
ROt AT E Ammibon ii> ■ ipin. 

On the August iS95 Tmt>*- 
DIBQA Ewilmg wviOv MliM 
" <■-■ iih!ii 11.1:1 DODGE. THE 
A&TERQkDai Fmi daap in dki 
among 1ha iiteroidi M/CODC 
GRAPHICS S ii.nii uiiMi ul d*rrl 
*FK Tun iJ5 Hitihrftl MOVE I Tap 
■nci-^uing iliddig puule HEXGRAM 
An «dhic»1ianal ganna 1o <pc«bm 

yaur word DOWB' 

On the Julf 19BS mj« 
MANIC HOLE Uachln* {^it Jcnfifl 
p| lli r.H-,' HIGHER OH LOWER 
-GuttS i"ii'd TIME' BOMB 
CaraluHrf colEcct T4T. M CODE 
GRAPHICS Twa oorncmairBiiiyia 
FXIrl Tha OS*m CBii PIRATE 
MATHS Svi.n fur, NOTE BOOK 
P#M*fl«l C#n+rtriH. 

On rjW JTvnm tSSS Imp*: 
QUASIMODO BBininBrng (jlBBBiu 

DISAiSEMBLER Mauhki* «kM 
.iMiiiv ACTIVITIES Fdxjcallon*! nun 
REFLECT Aggi tjtt'n* 4-ll*P4 
F hlOINE Aim -ul ..11 1 DOOGERar.li 
iraci. icikm 4T FLI N0a LONG 
ii.wna\ur CASTLE M«rJrBVBi 
ll.rapP.c5. MATHS CURVE AiIbIbb 
and arl NOTEBOOK T'HI 

SKKAMIlEI Cn.Tir>jTiivB ircitla 
ict kin SHCEPNIM Tha Icqic ganie 
TEXTWRITEH Screen ^hlny LIFE 

A tyllyr^rl llflh^i CFDR1C 
EdlK4|ilXi|l iv<- THREE □ 
DniiraMiMi) SPOK.ES 
FaKMnalinn graph..: 1 MOO NO R HI T 
►VB1*»ly 4|iMp : BV% BLAZON - 



U«v.;-Pl FLOWERS A 

[rrjtJ^ip^E NOTEBOOK ApiotltBd 

li^imiiiori 

Oil ih* Aptrf IMS imp" 
SUPER ARCHER T d r U H! ^ku« 
8INARV SEARCH Surch din 
• ■• ■ 1 1 , JOrPlUS S« !• • 

... ..I , • - . ODD out 
frtuC4irf«nal l.m POLYGONS 30 
rmiU.r MONEY t«A7Y -■ 
Klein STARCHART Tin rugtwi Jk-p 
FORTUNE TELLER Hn.i'fjKcipa 
CQLLI 5 1 D N DETECTION M>-' 
trn^pufiinri HlLO GuBiiing glrn* 
NOTEBOOK Mai'o tD aiwmbkjr 

On thw MmrcH 1385 imp* 

MP. FREE7E ... .u.thi 

action SCREENDUNIP Iwl 

MOCfjOurn fw prwiiaf durrifia. 
hUXR Tr* nurture code tm 
jQutwa. FRED'S WORD GAME 
EdL-iatmnu I. 1 BIG LETTERS 
Large la*l uhl'iy PERCY H*ll Itia 
iMrni^ej fw|4. ANIrVIAI ION 
rjiimpli prwrBma. PIOS r V mg 
bmam NOTESDOK DiSrJ*v 
TarrnjUlrifl 

On thm Fwbtumry } EMlS tip*.' 

CRAAL The rnvaii^rng man 
■dwiilun. SOUNC V Ue^ClrValh 
nrirmyi™j actn-n PAIRS Cjn yoii 

r;rii^rrt|>ll Pnf ^pKM.J BASE A 
RllLplv hAjindaCirTiBl CtMrV»TIK}fl Utility 

CATCHER C«<-«ct t*ie ofMa bff'ji h 
lhay Lrreah CLOCK rnnfl-tmprfi|) 
utdltv. RACER Qrar4 Pr.i ituers, 
NOTE IO0 K 'jiAcjI' it VdifFlu^ i. 
TRIG! All rjhii nghr BPrgm 

Qa thw January t98S taps: 
SPACE BATTLE Desh'Ov IN: <MFdl Y 
drMcendirr)} •fiips.' NEW TEAR A 

SOL '"J aniV yr^rjhiftt dm»r*lQ. 
ESCAPE FROM SCARGOY 
Miflfllatf acnon PIE CHART 
Siauiclci mada simrjlr 
CLAf PIGEON An Fl^lri^. 
bi'dshtrol ORGAN M.ihi, Mj*iro 
pleaK 1 NOTEBOOK A p. oricrfiil 
pirjrjiim RANDOM NOMIERf O' 
rvyi nandpm 1 SNAKES ".i; 
ftfcid* aci-iDP CHEESE RACE FJ««! 
rktifl mica. 

On fJVr 0«^mlMr> PJJ54 Uju 
CHRISTMAS BOX 4,'.fln thE 

p^fMrnn logically SILLY SANTA 
Sgri pui ih« muddlE SNAP ': 
IhB XlFlBB pwturo* -RECOVERY rht 
Bid PfdvITt THlUprf UrJIMj- 
CAHOL irvitii'Lirti drivin music 
AU TO DA T A 0, progrirn thai ymFi 
apd grawi NOTEBOOK S.'-u-r 

Blrinil tianrjlmg 

On tin tiowmttmr tS84 tavw. 
STAR FIGHTER A"S ai*M 
mniioni. SCRDLiER Wr* sifji.f.d 
madiinB tm»t URBAN SPRAWL 

Enwonrrtertul t* SPELL 

AiuHabalifi *rJwCBilcm JUMPER 
LtvrjL hrjidurl jr.wn CAESAR Coda. 
fclifciliMj In i 1 KEYBOARD 
Typing oima 

On f/w OrfvJwr f-J^» 
BREAK F H E f rtrCdd* ICtlon. 

ALPHA SWAP A kjg+c «irna Id 

'Ii.ihi yi-'u- biaii' SOUND 

GENERATOR TamB INj Eli«rW> 
uund charwiaH- 
MuiTIClMARACTl H 
OENiRATOR Cj-nipliit chtanclara 
maOlM umifilH RlGEL S Du1 pf Ihil 
uviii::! .ii.nil'.i MAYDAY H ! -■■ N 
rtgr miiu coda NOTEBOOK 
PilifirJioma-s and at^irrg NMirJIing 

On Ifrv Smp**r*bV lap*.' 
HAUNTED HOUSE AjCldHS BCliPfl 
In rhi ifilrlt rtorlri SPLASH A togic 
gam* Hor noii-awinimin SORT 
SHOWS Mm toMifiij plg^iiiun* 
Wtrrt SORT TIME T 'hi linn ' 



laht CLASSROOM INVADERS 

Wu 'huildurad characlHS. go lu 



tiFlrju! SAILOR -Slullcri ar- lic s 
MATHS 1 EST Try Pu" ¥PUr m««||t 

On thw Avgumt raaVj ti/M.: 
SAHDCASTlE Th* EtfclKHi aain-Je 
■ ■ - . ■ KNOCKOUT Bou-iLir^j rjihs 
imiiii Ti'ick *alH PARACHUTE 
K.«ap Bha- lAydihrvi. dry LETTERS 
Ljige icL-lvii 1? yt>vi Mi«m 
SUPER- SPELL TfcM yottf apallinaj 
ON YOUR BIKE Padal pt>^«- 
eemn 10 yiQur Etactrar. SCROLL EH 
Skcfd -ilriryga ilrda a4awlvl. 

Ofi the Juty FW Pip* 
GOLF A un |P^ linti naiiti your 
Elnrlrrjn SOLITAIRE Ihu clujit: 
i4k> icHju. i^irriu TALL LETTE RS 
Ljrof cluracEBni mada vmpla 
BANK ACCOUNT <«p NIC*. Pi 

CHARTIST HD fl'flphi 
FORMULAE 4iii.ii wolumas and 
■NjjHM 

On Eft* June 199* hrpr 

MONEY MAZE Awid tr.«. ahniii ra 

uti iha ciih CODP BREAKER A 

maitBrrniniJ .j. MHwInt 1Q CflCfc Iha 
oodr ALIEN S*>a hula gi ai«i ftmeji - 
(h* |4ikhi<... w» v ' SiTLfP Caicn,! 

1 : 111S HVitrvji, I Irfliv 

CRYSTALS BeautiPjl gilpnica 
LASER SHOOT OUT An 

iiiitH.yiijicE.il- ilwoiing H*"H r S 
SMILER Hive a tiicv dny 1 

On fAw Mmr "M* 
PtAlLV DRIVER h.rtjh Koaed car 
. uiM'ul SPACE POOS M^u-E lliSflf 
ip pnmhilaie CODER Sevrui' 
iMiuKi made sunirjlf FRUIT 

MACH'NF 5p h wheals id rtin 

CHASER Avi>id YiPuf opponifil ro 

jjjrvivH TIC TAC TOE ElC-ru-i 
riQmfjhif. irid crnasas ELECT ROM 
ORAUGMT^MAN OHM imtwt 
Eractron rn»1n'piticr» 

On thw AptH ISM opt: 
SPACE HIKE A rappng ircsdc 
I. FFLIEZl Elacrrpn wai'ptfp^r 
PE LI CA N Crooa rtm» iiX&f 
CHESSTlMfR OocL y*«i rTwpgi*. 
ASTEROID Si».ir * mmaflaad. 
i 1 V F HICK AuiprriBdc rturfnai. 
ROMAN Nurabt'i in Iha irKwfn 
way BUNN YBLlTZ The fdsln- 
nmorar-i DOG'&UCK "'10 cujailc 
Itigrtc oama 

On fAp Mmr^h 1934 t*tt* . 

CHICKEN Ui dai*qe'*ui dr., on 

icm vtiuri fianaj. COFFEE 

A lantaltsihg word gama 1nj»n Orjwh 

Lhidar PARKV'B PERIL PXkY* 

kut in in kwi aib ll 

REACTION TIMER Mpa Inl ton 

v:ki ■ a RAIN TEASE R A pL.&Hif^i 

proa'' it COUNTER 

anllwMiHc cail B* ISihi PAPER, 
SCISSORS, STONE QLitjij™ 
vCmr ElBciron CHARACTER 
GENERATOR £>rl(E ■Mptn *nh 

DM Utility 

On the Fwhrofty tSS4 tmpm: 
NUMBER RA LANCE Text your 
pi>war.i c>t fTbirYiir 4 arit^irTrflric. 
CALCULATOR MiLa *pur Elteveut 
a cakulaior DOILIES •VrS.ini CiirPufid 
pallam* oB*or E TOWERS OF 
HANOI i-* Av* PM pmila, LUNAR 
LANDER T**i your lUI aa an 
4iHr>n*^i POSITRON IN V AO FH 5 
A y*11#or. (Ml ttia- old arcade ItnrOvOll 

On tnm wtrottvtterf ttp*. 
ANAGRAM Emu iiui iho jutnblofJ 
h.-inrs DOODLE MuhiLulDurBd 
Ijrailhi: * E JflOM A P 'car ^rnjr 

umxjiuphy KALEIDOSCOPE 
ElacirHi graphics run rlrjl 
CAPITA LI Nfw uppirtlif Ivtln 
ROCKET. WHEEL. CANDLE Three 
BOMBER Droc 
■llil tjrprnhl, mrlQIta you CJlsri DUCK 
Hji ;i!t anrT,ancMi METEORS 
Cplliiloiii in apnea 



See order form on Page 6f^_ 
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WORN OUT with 
word processing? 

DEPRESSED with 
databases? 

OPPRESSED with 
machine code? 

Then you need 

(ft s the perfect antidote to \ 
microcomputer malaise! } 



if 



'rain vmtTl *a 1 




Volume 1 nta ins: 

Jam Rutty 

Machine j-fjtiv iJfuifJertfon o/ hiqh dntma on o hurikiimj at* 
in.if 

May □ pound by youref//, or pfoy against your pals. 

fiif fa thjairtsf erJ? (fit- r?c**.*« If J tftT f J«r ofrt'f 
nS/wir-tf Hike 

Another rJasstr. Heip the spacemen atcud mauradtng ntonsters 
fWkvV Ft-rJf 

Help ftirfcv fflrni.r4jh mi irtiJisrhrp m.^r m,- inn iiLjtnrtsf Ipf 

ihc rhn/fc o/ high-speed aVirjIng;, ufllh none t>f the nsfcs 

Yvvr letter* twc 1 in a tuHl Can yvu pul them in order? 
t(nocrkoui 

Fas! jr^ /i/jTCMis or tkm as jykj tuBer dffltin d hiVt (Ml 
Marny Wilfll 

AK>»d gAtwls rti-Kf collect coins in an ati action arcade classic. 
Littwr Lander 

The traditkinai computer tjame specially written for the Electron 



These two cassettes are not only 
crammed with 18 of the best games 
from the early days of Electron User. At 
no extra expense, weve included on 
each an unpublished RoSand Waddilove 
machine code masterpiece as a freebie. 
Roland's Jam Butty and Atom Smash 
are arcade action at its fastest and most 
frustrating. And they're only available 
with Ten of the Best, So give yourself a 
treat . . , with the most popular cassettes 
we've ever produced. 



Atom Smash 

Machine code thntis as help to save the warJa 1 from desmwifon, 

Go egg cofiecmg. but kttp away from tht protiftrating rabbit*. 
Castles a] Hand 

Butid castles - but beware the nsJng tide and hungry sandtLorms 
ReocUtnt Timer 

7«f VOW rrorfronjt u>ith (ha. traffic "uaha s-irtmUition 
Solitaire 

The Electron version of the age-old game of loaic and patience. 

Jutn|M>r 

Jump for your life m rin-.t exciting Mrade arrit>n game 
i-.. i. free 

., H.r cfjes and reflexes in this popular classic ball game. 
Onl*- BrrnltA'r 

Crock the code in c colovrful if frustrating brafnteoter. 
Parachute 

Save the plunging sky divers from a watery end 
SUit Fighter 

Attack the band\t ships in this tasr-iYif «-.*;; ~iD pi/rich i.p 



TO ORDER, PLEASE USE THE FORM ON PAGE 61 
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Repton on the 
Electron was 
a sensation. 

But wait till 
you've played 

Repton 21 



Repton 2 has been given rave reviews. 
And no wonder! 

It s massive scenario, with 16 different 
levels - and each one 16 times the 
size of your TV screen! You've more 
than 1,000 diamonds to find, apart 
from facing the hostile elements, 
fighting even more hostile monsters 
and solving a fiendish jigsaw puzzle. 
It's the biggest challenge ever! 

If you already have a subscription which does not 
expire for several months you can re order early to 
benefit from this exception^ offer, 




Your Electron 

needs 
protecting! 

I v tixt your EJ«ciTon *ith 
our kixury dust cover mad* 
of sofl pliable water 
resi*1an1 nnyi bound 
uLllh -.1 r. ■■ .4 r - iM-.ii and 
dec oraled with the 
Ek-arun User logo 



Here's a bargain offer 
for subscribers: 

Take out a year's subscription 
to Electron User and we'll 
send you Repton 2 for only 

£3.95 

- that's a massive £6 LESS 
than you'd pay elsewhere! 

(Not available without subscription} 



Keep your 
copies neat 
and clean! 

This handsam e bindens bound 
In attractive red due with thtf 
Efectmn Lfaer logo in yold 
blocking on th* tplrw it wt\\ hold 
1 2 magiwiries firmly secured in 
place by metal rods. 





ORDER FORM 



Ov*/S£dJ3 orders sent exclusively by Ait Mail 



Electron 


introductory program^ 


3032 


User 


Lunar UixJe> 


1934 


3033 


Crucian 


1984 


3034 


tapes 


Spitehfte 


A\nni 1 96* 


303i 


£3.75 


HaWy Driver 


May 19Q4 






Jljni; 1T.B4 


JO J 7 


>.,»; 


CoH 


July 1964 


3033 


£4 7& 

Europe/ 

Overbeds 




Aug 1984 


303S 




Sep* 1984 


JC^rj 


Hmafc'rr-i"- 


Oct 1984 




Sl#r Figfrtf-r 


Nov 1994 






Christmas Bon 


Dec 1984 


JCJJ 




Space Bairie 


Jan 19B5 


JWJ 


Tn* K»ngd£wn □< Craal 


FoU 1965 


JCWS 




Mr Fr*PI« 


Ma' 196b 






Super Archer 


April 19HF. 


30*? 




Skramtrfe 


Viv 19B5 






Quasip'-udcj 


June 1985 


/Mi 




Mmc Moi* 


July 1985 








Auu 1936 


J0Sf 






Stoi 19B5 


3Q52 




Ouf»fl*on (1 


Oct 1965 






Merit? 'iVa'tiur 


Nov 19BB 






Gel Sei Sania 


Dec 1965 


MM 




Fruil Worn* 


Jnn igB<5 


3056 




Grebit 


Feb- I 986 


SOS? 



Electron User bock issues 



r i so uk 

C 1 75 Europe 
£2 25 Ovcwb* 



FetJ'ujry 

M««ch 
April 

June 
July 
Augusl 
September 
October 
November 
December 
January 

February 
March 
April 
May 
June 

AuQuST 

Sep1e<Tibe+ 
Otiaoer 
November 
December 
Jirtuary 



1964 
1984 

1984 
1964 
1UBJ 
1964 
19S4 
1964 
1984 
1984 
1985 
1999 
iti65 
19B5 
1915 
1985 
1965 
19B5 
S9B5 
'•985 

1985 
I99& 



9007 
JDOl! 
JOTS 
JOfO 
30tt 
30tl 
30 1 3 

WfS 
30*6 
30*7 
JOtS 
30*9 
3020 
302 1 
3022 
M2J 
302* 
Jcrjj 

302$ 
30S ■ 
3028 
30?f> 



Electron Plus 1 



95 



300* 



€ P 



Velld to f ebruery 29 

fJc-BSd enter mumbar required in box f p 



EfeCtrOn UK » EirflSta-rlirvncwilym? i(K?r 

User annual Europe £20 ww 

Cwbuse £35 J«w 



subscription 



Tick l1 '*rie**' 



■Only ivi.l«b!« |f aetOrrtp*™*^ 
by tubacrtpiiotl Order. 

Commence wilh 



Ccimmence wiih 



] 



Electron Workstation 

Package rsa 95 uk 3am, [ 1 



Electron Ldnyuagf} 

tab £99 95 UK 308? 

Electron Data Manager 
Package fusssuK joea 

UK dm* 



Education Special 

Claiirwum Corrvputmu ur> the Electron 

Electron C-i*9«|i* C 4 95 

Micro User EdiK*E«n Special Nci 2 
6oin ihe above 

drupe Ovtf'ieii - add L 1 



f 1 50 2320 
C6 00 



Fu/i School tape 

£4.95 UK 

t 5 95 Eur»D9 OvinsfJi 



U'4ler-5s J^aO 
Ages 5 3 .iiJ-ii ■ 
Ages 8-»2 JCWJ 



Classic Arcade 
Games 



ES.95UK 306* [ 

£6 9 b Ovijr&eas 



Volum* i Jnsa 
C5.95 UH Volu*ne 2 3069 

f 6 95 £u*opeyOvarseas 



Getting 
Started in 
BBC Basic 



C5,9'6 UK 
r 7 45 Eurup* 
FS 45 Overseas 



22X$ 



Communications Pack 



,-JTf I' 



FI45UK 
£152 Overseas 



Oust cover 



: -i hp, u*t 

£4 95 Eu'^pe'Ovrri^ai 



Binder 



£3,96 UM 

£6 35 £u<ope/Ovc'itBa 



"J 



Cassette t«pe f 35 UK 300s [ I 

annual subscription £41 Euippt'Ovei-seaa 



1 



[ 1 



TOTAL 



Send to: Electron User 
FBEEPOST, 
Euro pa House, 
60 Chester Hoacl, 
HbzqI Grove, 
Stockport SK7 SNV. 
Piease dAow 2fi rfa ys for defsvety 

YOU CAM ALSO 
ORDER BY PHONE: 



Paymenf please indicate method f 
] Access' Ma st^rcharge/'Eurocard 

Cord No 1 1 1 1 p 1 t 1 1 i 1 1 1 k_ 

^ Barc'aycard-'Viia 

Card No. u ■ ■ 1 ' ■ ' ' ■ ■ * ■ 1 ' * 

L J ChenuE'PO made payable Jo Database PLiblicflEp&ns. Lid ■ 



_i j 1 J 



061-4800171 



Address. 



Oon'f forget i$ rji^r^ fr^rfrr 
tflrf/ tivnibvr and full tddrtti 



-Ppst Code, 



V 



It all fits together like peas 




a pod 



OVER the pant tew months 
Wft VO looked at the tech- 
niques needed to produce a 
machine code game. We've 
examined the scrttn 
memory map, looked at 
reading the keyboard and 
seen how to handle col- 
lision detection. 

To see how it all Fits 
Together and round off the 
series, I've wriiten the bars 
hones of a machine code 
game. F['s only relaiively Short 
and simple, but it does show 
how rhe various, routines 
combine la pruduce an arcade 
game. 

Pea Shoot involves, shooi - 
ing bMlo^ns wiih s pea 
shooter as I hey Cfently float 

skywards- H you manage to hit 

3 ha I oon you will he rewarded 
wilh a pop. The space bar is 
used as (he fire bull On. 

You'll have met many of (he 
rout in es ea Hie r i n the Seri es . SO 
(here's very little that should 
be new to you. 

If you entered the collision 
detection demonstration last 
lime you can save yourself a 
lot of lyping, this month. Pea 
Shoot was developed from 
this. 

The balloons start off at a 
randnm position at ihe bottom 
nl (he screen and Hoa; 
upwards. The random number 
generator in the Basic ROM a i 
&AF12 provides the x coot' 
dinste, 

The routine is the 



eon i valent af Basic's RND(X). 
The number is placed in a four 
hyle blo<=k of workspace at 
&2A. The result is placed back 
in the four byte work space. 

The game starts by putting 
(he man on the screen. The 
main loop calls up lo move The 
balloon up, peas to mowe The 
peas and hit to see if the peas 
have hit ihe balloon. 

The collision detection 
roudne we looked ai last time 
is unnecessary in a very simple 
game like Pea Shoot. 

Since the peas only take up 
one byte of screen memory oil 
we uiLH'tl to do is check that 
this byte hasn't been corrup- 
ted 

If it's been altered tnen n 
must have hit the balloon. The 
balloon is replaced with an 
explosion and an appropriate 
sound made. 

I've done all the hard wor*?. 
it's up to you to add a score 
routine, high score table and 
instructions. These are rela- 
tively simple, 

That's all thefe is to it. 
Writing an arcade game isn't 
as difficult as you think. You've 
got all the routines you need, 
so ii's just a matter of linking 
them together. 

I hope you've enjoyed this 
short series and learnt a few 
new techniques. 

Think of me when you're 
earning thousands of pounds 
from your super rap 'em mega 
arcade game. 



II m i* Ph Sheet' ** 
2% C 'E* Euedfl wchm 
*8 REM code ditt. 

41 m Bi Middilavt 

SI REM to Electron User 

71 iFllt3J:BJ 
Si ON ERRDP DfF 
9* FOG Me-! TP 191 

I SI READ iiU 

HI favtt'lCM'diti 

LIB PROCiMMbl* 

141 NODE 5;VD4J 23>hliM 

151 VDUZJ.I35. 171.83,171, 
85,171,85,171,05 

Ul VDy23 , 254 . 4« v B4 . 1 7i , ft 
5 J 71, 15,42.31 

171 6C0L l,2:WHI3 

191 FURIUIfEHB 

IH iZ'RHDC|?a*nn=1Nl)l? 

2BI FORJlalTOII 
?il NOVElJ+WIMJ.rt+RN 
DT58-> :V0U254 

in mn 

23B NEH 
241 V0U4 

258 CDiDUR 1 i COLOUR lttiP 
RINT TAUI.SllSTRIWUH.CH 
Rf?5Sh 

?u colour itmm tani, 

22 1 STR IH6I [? , CUfil 255+Crffii 25 
5+CrfRfS8+CHM8+CHFlt8f! 

271 VQU38iCALL fc9tl 

281 EMS 

III &EF PfiOCi5S#ibi* 

311 Q]d>t7lE(tH-l72icws> 
&74:cg1 ut4is B l75: tetpcoJ *I76 
it eia i=t7fl 

lit add reu^BI:* 1462 
m iliw*ie4: 1*1467 
141 c5t¥te*!t21A AMD IFFF 
F:rj4«rdB't?!C AM 1FFFF 
154 FOR piis=l TO 2 STEP 

: 

371 [ OPT pill 

m 

m in iiiSTA ti \m f 

Lu 



111 LDA «CI:STfl new: IDA 
IWFiSTA fib ii*1 \out tin an 
scrten 

411 LDA ll4BrSTA ncMdata* 
I: LDA llrlttSTA nt*UU*2 
421 III I2jSTI column LD 

V I24iSTV rawiLDT tt: JSR 0 

ut 

III 

441 <itart 

458 JSR nl« DtMoon 

461 4003 

471 JSR ud 

484 JSR E»iis 

4?8 J5R Hit 

50B LlhA HGIjLDI llBF:LDf 
UFf^SR oshvterTVfliBEU lo 
op \EitiQi oretstiP 
511 RTS \rtturn to flt«< 
521 

531 „n«r balloon 
541 LDA UTBsSTA ilimHi 
LDA ItlltSTA Alien \fciM I 

idftH 

55B 5TAt2B^TA^2Cj STA^D: 
LIA »IM:STA t2A:JSR WF12 
Wffl] 

54B ♦ wit LDA 119: J ER ged 
vteiJSR om; DEC 12A:ENE Mi 

it 

571 IDA I3ItSTA »2A:JSR I 
AF12:L0A I2AiCLC>ADC U \R 
MDI3IJ+4 

301 ASS. AeASL AiASL A: AOL 
12S \Aifl...off»t 

591 ,drw 

611 ADC i) ien:STfi ilnnjS 
TA hiHiLDA a] sen*] j ADC *2Bi 
STfl ilirn4-lsSTA nfirtl 

MB LM !224zSTA jyl \tt 
t v cD&rdinite 

bl B LDA 1*18 :STA ne.djU* 
llLDA HKiSTA i>Hdltl+? 

631 L D 3 I3:STX calumssLD 

Y #24;STf ronKLDV IliJff ji 
ut 

441 

451 .hit talUk cnlliii 
on dlftfctiofl 
461 LDA r!:BM: tut I RTS 
671 .tfit 

491 W «!LW UdrirtitK 
V;E9R KFSrDNE hitittftTS V 
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Part 6 of ROLAND WADDILOVE's 

series on programming graphics 
with arcade games in mind 




hit balloon? 

691 .hi tit 3TA (addrets}, 
Y:STY tt Vrpiove teas 

7Bf LDA alien: STA oldjSTfl 
ntHiLDA iLien*1r5TA 
STft new J 

■LB LDA IIHeSTA olddatt* 
hLDA HlCiSTA alddatr^ 

7?8 LP* t47fl:57fl Audita* 
IslM WICjSTA **v*tU+? 

^1 LDI t3:LDY t2+: JSP pr 
int 

741 LDA I7:LJ)J hound L MO 
D254iLDY f sound I D[V256;JSF 
MMOFl 

751 ISA til: STA tfl 

7i0 .naitl LDA lt?;JSR 05 

6vti:JSR pea* j DEC avZ:ft«E ■ 

Jit I 

771 LDA ilieciiSFA newtLDA 
alienthSTA n«**l 

t bb La a irajSTA neurit a + 

liLDA I4IC.STA npwdata*? 

79B LSI !3tSTI cclitutsiLD 
V I2^iSFY r D w:UV lB:J5R c 
ui 

B«fl PtAiPLA.JMP start 

»:e 

831 .sound! EBUD tFFFtfBB 

838 ,SAjnd2 EBUD bFFFE80i 
BiECUC H8B1B005 
648 

858 .Mil 

B6B LDA iliME peal \p» 
i on screen? 

878 LDh I1B1:LDX tl?D:lD!f 
HFF-J5R osbrtPiTYAiBtt D* 
Htm \SPACE pr*s«d' 

888 .pei2 LDA ttFfl.EOR 1.4 
FDEiSTA tAFDE 

B98 OA KDEsSTA «Tdr»gi 
LDA lfc&F:5TA iddrpss+isLM 
IliSTA xl 

901 LDA 17: LEI Isaiuid2 HO 
D?5i:LD? hound? 5IV256: JnP 

til ,dhJ CWP 139: SHE pea 

3 

92B LDI II: STY <E:LM HF 
ItEOR [address). YtSTA Eaddr 
ewl,^ ATS '-pea* off 

?3i .pus inc ii 



°IB LDT Hi LDA iLF0:EQR ! 
atfdrwl J: ST* Address J , Y 

?5B LT>V «:LDA IfcFfliElffi 1 
address, V: STA (rid'HlM 

?6B CLC: LJ>A addressee I 
BiSTA tddresssLDA Nfdress*] 
:ADC IB: STA a*fdriss+l 

97* RTS 



1888 Lift ay3iCflP I'liENE a 
at top 

1B1B LDA lliSTA &2JiCLC:J5 
ft driMiPLA:PLA:JWP start 

I BIB .not top 

1838 DEC iyiiDEE tfl 

lMf LDA ilien:STA old.MA 

aEieti+L:STA attf*l 

1KB LDA Alien: AND 17s EES 
lp I 

IB4f LDA *!ien:SEC:SBt: »2j 
STfl alieniSTA neksLDA alien 
tl:STA npwthJHP up2 

tl?l .no I 

\m S-E C : L C-fi alien: 5K II! 
AtSTA alten:5TA neH \alitn 
■ilien-tl3A 

LI98 LDA alien*l:5BC IthS 
TA ttiFMltSTA rrtntl 

MBf .up2 

1 Hat LDA IIMiSTA nrndita* 
liSTA olddatatkLDA tfclC:5T 
A ne*fata*?:5TA olddata+2 

J 121 LDI #3:LDT 12*09 pr 
tnt 

1131 

1141 , print \us#s n^ar/al d 
/ ( -co I <i wis N -rort/ol ddita/fl 
end at a 

1151 ST! colum«STY ro« 
1161 STI teiocol Uave co 

tHH 
1171 LAY II 

U8B SEhUA H!.*rw BIT 
tFEBfiBES 'r«e MFXl? 
1E?B J oopl 

1218 LDA old: ST A tew h LDA 
ald«l:STA Vsavt a 

ddrcss pf colutn 
1211 LDI ro-s 
1221 

1238 .olddata LDA 43lBfl;EE) 

t (a]d).YsSTA Coldly 



!:+? INC elddata^nBME pE: 
INC oldditi*: 

1258 .pi LDA old:ftND I7iC1 
p »7 3 »€Q botto* 

1261 INC oldtUC D2:JHC pJ 
d+l!-pZ SHE rtfjetl 

1271 .bottoi \roi 

3 2SB CLCjLW ctdiADC tttf; 
STA old [LDA oldtlJADE IliSf 
A oLc+: 

12^9 .nertl 

\m DEI; SHE l«p^ \Mat 

1318 LDA tiipliADC iB: STA 
oldiLDA tetpL^lsADC I^STA 

0ld*l 

1328 DEC coluiHiM loopl 
Wwt col | in 

1331 IDA tsipcokSTA cdIui 
ns \restore c^lutns 

1348 .put \put sprite on 
screen 

1358 .ioopl 

i::B LCfi nen+i:STA teipM 
:LDA neai: STA teifll \nv* * 
ddresi of col urn 

1378 LDI row; 

1281 .loop? 

1398 .newlata LDA tJBMj! 
EOR fftlw) ,Yi STA ■fiBwi.V 

1IH m Jie*d*ti«l:BN£ o3: 
EMC nindita+2 

Mil .p3 LHA JiEwrAttU 17: CM 
P l?:BE8 bottoil 

L421 IKC oei:BME o4;!NC ne 
i+l:.o4 BME next2 

1438 .bottoi2 \rw 

144B CLCiLDA neH: ADC ILZ9: 
STA jim i LDA n**4i:ADC H:ST 
A nen+] 

1450 .ntKt? 

\m DEI; EWE Jpop2 \n«t 
rod 

2 47B LUfi teipl:ADC ISt&TA 
net: LDA tewM:ADC I8:S7A 
neH+ 1 

H3B DEC tolmnsiBKE loopl 

14^B CLl:RTS 
1581 ) 
IS II NiST 
t52» EMDFRQC 
153B 



1S4I KM Sprite Data 
1 53$ £EM la 1 Loan 
LStfl REM ro^f'calulfl^l 
1578 DATA 0,1,35^8.71,121 

E59B DATA H3 r H3 J2B P 71,7 

1SW DATA 35aOj7,l7p0pB K 
8.2S5JS8.1I5 

toil DATA 15.9.15,248.15,1 
5,8.15,15,248 

iilfl SftTft 15, 1SJ59J 11,11 
, 15,248, IS 

1428 DATA 1^ t IS ,96 t B ,B,?rs 
,38.44,225 

1431 DATA 31.31.19,31,31,2 
25,44,1*1,230 

LH8 DATA L74,76,7fl,l32,lJ 
&.13o.8,8J 

L458 m Man 

1668 REM row5=24/coEif»M^2 
1478 DATA 3, 7, 38, 41, &8, 68. 

48,112,94.119 
16RB DATA 233.255,255,^7, 

284,?55,1I9 

1691 DATA 7,3,3,7.14,255,2 
55,0.12,128 

178B DATA 1ZS.192.12S.H9, 
L6B,32J82 

1718 DATA 2^,211.281,8,13 
4. 134,134.1 
1728 DATA B.S.B.B.B.SJi 
1738 REM Sang 1 
1718 SEA ro«=24.'caluens= ! 3 
1751 DATA 17,5.1.34,123,1? 
,1.8.148.1 

1768 DATA 0,2, t?fc,2,6B.9,3 
2,8,85.8,64 

1778 DATA 1,8,1,32,34,8, El 
.2,21,1,7? 

E789 DATA 0,5 J, E4. 142.8.1 
.1,8,42,8,129 

1718 DATA 0,B,B,1A2,B,6I.1 
.8 ,B , 1 6. ^2 

im DATA 1,153,8,8,20, B.R 
,34 ,8.5 , 4 .8 
leil DATA 1,128,1,1,1 



This /istittg is indud&d in 
this month's cassette 
top* offer. Sun order 
form on P^ge $ J r 
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Disc Filing System - Part V 



HAVE you tried backing up 
a disc using the Library 
utility 'BACKUP on the 
Welcome disc? It's fine if 
you have a second drive 
attached to the Plus 3, b-ut 
painfully slow if you 
haven t 

In This article we ll see how 
to access [hp floppy disc 
con [roller, which will engbSe uh 

10 write our own fast backup 
utility for single drive systems. 

The way !□ access the disc 
controller is hy u-5-ing OsworrJ 
calls 470 lo &72. Osword 
&72 i& the nne we're interes- 
ted in - this reads Or writes 
data from Or to the diSC- 

As with all Osword call*, a 
parameter block is required to 
pass some information to the 
fouiine- 

The contents of this block 
tell me routine what it must 
do. Figure I shows haw it must 
be set out 

Byte 0 should be fere 
Chech that This is Still zero after 
the caH. If it's not then an error 
baa occurred. The value it 



Taking the 
waiting out 
of 'BACKUP 




contains being the error 
number. 

Bvie& 1 to 4 slore The 
address in the Electron s 
memory of the data to be 
saved, cw the address to place 
the data if we are reading the 
disc. 

The least significant byte is 
stored first and the most 
significant last. 

The function code in byte 5 
tells (he floppy disc controller 
what to do. It can take the 
values B, tO or It. The first 
means read the disc, the 
second write and the last 



moves the read/write head to 
the specified track. 

Always double check this 
when setting up a parameter 
block. If you write when you 
should be reading yon will 
corrupt the disc, 

The disc address the data is 
to be read Irom or written to is 
stored in bytes 6, 7 and 8. 
most significant byle first. 

The disc address is the 
sector number, starting at 0. 
There are 16 sectors per track 
and 30 tracks. Note that Ihis 
address is stored in reverse 
order, numbers are normally 



stored least significant byte 
first. 

The top three bits of the 
most significant byte of the 
disc address, byte 5 in the 
pararrtclur block jr& OReri 
with the current drive number 
to get the new drive number to 
use. 

This will normally be zero, 
so make sure these bits aren't 
set. 

Byte 9 is. a sector count. If 
this is zero the length of data 
to read or write is taken from 
bytes 11 to 14 

To read or write 1 000 bytes 
ol data you would planj zero in 
byte 9 and 1 000 in bytes 1 1 to 
14 Ihlisl significant byte first, 

If byte 9 is not zero the 
length of data is ignored. Byte 
9 is then used as the number 
of sectors to read Of write. 

Once the parameter block 
has been set up the A register 
is set to & 72, The X and Y point 
To the parameter hlock and 



ANDYK Ltd. 



EPROM CARD 

Can take application 
Allows use of utility ROMS. Plugs 
into Plus 1: £9,99+ £1 P&P 



RS423 SERIAL PORT 

Has drive capability and software 
interface as the BBC Model L B\ 
plugs directly into Pius 1 cartridge 
slot, Price: ^34.99 ... £1 p &P 




29 STATION ROAD, WESHAM, 
LANCASHIRE PR4 3AA. 
TEL <0772> 684573 



J 



Frak! 





It's arrived fur the Electron 

At better Dealers now. 

Aardvark Software, 100 Ardlcj|li 
Grwn ftotd, NorrKhuKh. But* KMJl ILG 
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by ROLAND WADDILOVE 



that includes the backup 
source listing itself, so don't 
forget to save the program. 

As a precaution, always 
write protect the source disc 
and make sure ihe destination 
disc contains nothing valuable. 
The old contents of the 
destination disc ere destroyed, 

The main loop of the 
program between lines 1 ZO 
and 220 displays the prompts 
to insert the correct disc. 

The subroutine read -write 
is called which in turn cells 
FDC to access the floppy disc 
controller using Osword &72. 

There are plenty of corn- 
men is throughout the listing 
so ii shouldn't be too difficult 
to follow, 

As yo u can see . readi ng and 
writing data directly to the disc 
isn't that hard, 

Mow we know how to read 
and write sectors using 
Dsword & ?2 the next project 
is a sector editor- See you 
soon. 



II BEH Fait BackuQ 


■ -ED r*[ F 1 HA i _ _ _ l_ _ Aft^ ft i . 

ITI CLCiL&fl track : ADC til 


. ■ h Hi jj, _ ri AVi L_ S J ■ 
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♦P10LFNT 


21 REM Bv R*Naddilay( 


STft tracV Orient 5 track s 


2 v ] aid /save address 
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40 :'3:r*k/B; count**/]:* 


211 SAP 175? SNE loo&l 


_ ri 4 1 # - ri. 

ess*l \jncreient lor nput 


AhH ri It 


<tdrift$*l72ltei0s*74 
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Ufl kEflUB 2l:EflUB H»EflU1 J 
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m 
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47* IDA block :BN£ error:* 
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1 fa : 3 T A huibif*l 


III J5R FDC 


TS 
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Os^orri is cellfid hi &FFF1. 

Armed with ihis know- 
ledge, we can newv tackle our 
fast hackup uitlicy 

To back up a disc what we 
need to do is to copy a disc 
sector-for-sector on to another 
disc. We U then end up with an 
e*act copy of the original disc. 

The problem with 
'BACKUP in Library on the 
Welcome disc is. that it only 
copies about two trecks at a 
time. This means that with a 
single drive system it will 
require over 70 disc changes 
as you swap between the 
source and destination discs. 

Each track is 1 6 sectors and 
each sector is 256 bytes. This 
makes a track &100O bytes 
»ong. 

If the whole of RAM from 
PA{JE to is uted - and 

that includes the screen 
memory - we can fit in sin 
tracks at a lime- 

PAGE is equal io &1 DDO. 
so sin tracks will use up to 



Byte 

• 


Function 


00 


Always itero. 


01 


Start address, in 




memory Of data. 


02 


5, .,,r,. u oi destin ition 


03 




04. 




L.'!> 


r UL lui^cnoti cone 


0£ 


{MSB) 


07 


Disc address 


08 


as B.I 


09 


Sector count. 


10 


Unused - set to zero 


11 


Length of data. 


12 




13 




14 
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&7DQ0. This leaves the 
bottom line of the screen Iree 
for messages, since Jhis starts 
at &7E0Q. 

Rcading si* tracks at a time 
means we can reduce the 



number o\ disc changes to 
about 26, 

Some of you will have 
spotted thai BO divided by is 
13 and a bit. 

Don t forget that two disc 
changes are required for each 
block of tracks copied - once 
to read the source disc and 
then to write to the desti 
nation. 

If the whole of RAM from 
PAGE to Si a 000 is going to be 
used for reading and writing 
tracks there's going to be no 
room for the * BACKUP pro- 
gram. 

However it it's written in 
machine code it can be tucked 
away in some unused area of 
memory The function key 
buffer at &B00 is a good place 
to put it. 

The accompanying pro- 
gram is a fast backup utility, 
Run it and call & BOO to back a 
disc up. 

Any program currently in 
memory will be destroyed, and 



esc 




A TACTICAL 
ARCADE 
ACTION GAME 

• 3D graphics 

■ Tactical grid 

■ Defend tanh From 
the advancing Mekon 
raiders. 

• Battle through space 
attacks. 

• Descend lo the 
surface ol the Mekon 
baiile stars. 
• Destroy the Mekon 
battieslfirs before ihey 
destroy earth. 
• Exciting - fast 

machine code action. 

INC VAT 
m 

POSTAGE 



ER*BERT 

CUBIC CAPERS 

jDinCn-BEHTifihifi 
jany cubic domain. 
Avoid eoity - Boris 
- and othec 
unwelcome guests. 
Multiple 

scenes each wnh 
10 levels, fast - 
funny, addictive* 



m 



A jm A p— INC VAT 

£4.95 * 

POSTAGE 



Games are nv&rhbfe for 
Ettmtro-n £ BBC bv mait 
Offer from Microbyte 
Soffwsf£ Post FREE. 




PIN BALL 
& REVERSI 



Twi n pack of 
competitive 
games - arcade 
action - strategy 
and skill. 




tNC VAT 

1:595 m t m 



iviicrouyte , 
ISHilgrowe Hoad 
N «wq uay 

Cornwall TR7 2QZ. 

ACCESS 
HOTLINE 
24 Hft. 

06373 6886 



1 
i 



I 



MICKOBYTE 

SOFTWAM 






SPECIAL 
CHRISTMAS OFFER 



lPVIMI 1)111 11 

[Fortune 

■ GUEST FOR THE HOLY GRAIL: to b^: - ,, 

rtf>Kjhl c.l <hr Round Tattr. vou murt find the Holy UratMld 

:H ..!r..l h.O \M Sound-. * ■■ bul \ou w.llhdvi! loldif 

ihe dcrilvBtadtKntinl. Wrierid ** brawiihj mMfcri. 
Summon In* mytficol monk and Mitw a hoal of aLher 
problrtm to complete your quest. 

CASTLE FHATtKEriSTSM: The Frankenslein monster ts 

terrorising the Vlllos^r* Vnn haw b-rtn rlecled to mkuul 
and destroy him. but where do you Start ] Perhap% Ihe 
(Kaviyauft Mdf iome cfcj**, ertfw descried shack? One* 
you enter Framkentfrin* cmiIf, your aAwnturc I ws onlv jusl 
begun- 

THE M NSOOrt OF KLEIN: The WirkrdWJch □! lhc 
,^ounuilntH»Btoten<h*n'Ui,|i. Kn-m rVntle ritjm the palate 
She has Sworn tfl pui a hideous rurm* on whoever tfM Lo 
ieCO^r it C*n vOO discover the myslK-aJ prnpertw-s nf tile 
&0tte and destroy lite wSch? Con you then e«- jp- horn hei 
dtmtn alive? 



£2 off 



(The Famous Epic 
Adventures 



"^B I^H 



ORDER FORM 



To: Epic Software, 10 Gladstone St., 
Kibworth Beauchamp, Leicester LE8 OHL 



(Normal 
Price) 



ThrWhrelol Fortune 
rSprltidl Price £9.95 


■ ■ ■ 

£L95 


Qty 


Tick Bex 


Cttfc Franke.nsiein 
Nortnal Pr*c £7.95 


£5.95 






The Quest to* the HotyCrafl 
MooTuri P*«:e £7.95 


£5.95 






The Kmgdomwf Klerti 


£5,95 







A 



PlfMt add 50p , 
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EPIC ADVENTURES "No true adventurer should be without them. " EtectronGser.Oct TO 
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Micro Messages 

Make those errors 



give themselves away 



IT is out usually possible to 
automatically fist a tine which 
contains an error from within 
8eC Basic 

There ere, t believe, eproms 
available which do give this 
facility. However, I have writ- 
ten a short procedure, which it 
catted from a main program, 
with a tine such as: 

:WH ERPQR HODE SjPRQCe/ 
r Of: END 

will switch to Mdde 6, report 
on what type- of error it is and 
at what line, and wilt than 
automatically LIST that par* 
titular fine. 

Tftis can be very useful if 
your typing is anything tike 
mine, where a fongish listing 
Can contain many errors. 

JHere is the error trapping 
procedure. If the Una num- 
bers are given high values the 
program can be 'SPOQLed 
and then 'EXECed back into 
your own programs. 



JBtKDtF PRDEirror 
mimn Routine to list m 
for line 
!N7B«rror:£RL 

uuamrtflrjir 1 it it* 

";ERL 

3BB4BPRINT check tit 

e following Sim ■*' 
IMSBOBCLI *KET*tSTflH 1K*L1 
ST'fSTR* [«rry 
HflA<iFV]3BJ t !24 
I9B7BENDPR0C 



On another matter, can 
anybody help me with a 
problem cpneerning the Man- 
nesmann Tatty $0* printer? 

ft would seem that all of the 
screen dump routines avail- 
able far EpsoA compatible 
printers work on the principle 
that the printer has only 960 
dots per tine* whereas the 
Mannesmann Taffy has 1280 
dots per Ifna. 

This, means that the Epson 
screen dumps, when used 
with the Mannesmann, give a 
squashed picture, making it 



impossible to dump circles. - 
Nicholas John Dickenson, 
Chichester, 

■ Has anyone go1 a dump (or 
(he Mannesman^ Tally? 

Snapper 
scores 

AS a first time reader of 
Electron User, / must con- 
gratulate you on a most 
informative and entertaining; 
magazine. I would like to see 
mote tips on Basic program- 
ming for the vary beginner like 
myself. 

On the claims to fame, t 
must tell you about the 
Snapper scores reached by my 
wife, 96,810. my daughter 
tage f V 66,790, my son (age 
71 23. 720. Aft three are stiff 
snapping and aiming for 
higher achievments. - Joe 
Devlin, (Harden. 

• You wouldn't believe it, bur 
we ve knnwn some extremely 
naughty types to actually 
change the coding of pro- 
grams eo achieve high scores - 
especially where [here's a 
prize involved 4 

Dump 
needed 

f QWA/ a printer for my 
Electron for which I don t have 
a "dump out " program. 1 was 
wondering if you could help 
me? - D. Smith, BFPO 33. 

• If your printer is Epson- 
compatible try the screen 
dump in Che March 1 995 issue 
/ Elect run User. 

Support 
continues 

IT seems ever since Acorn got 
into financial trouble the Elec- 
tron has bean just about 



forgotten. 

Acorn hasn | produced any 
new hardware expansions 
Acomsott hasn't produced 
much in the way *}f software 
and just about every software 
house in the business, exctud- 
ing Superior Software of 
course, has given up produc- 
ing games for it. 

1 know the Electron is a far 
better computer than the 
others in its price range hut 
the software houses have 
given up. 

I LVQijId be grateful for any 
assurance from you concer- 
ning the Electron's future- — 
P. A, Phillips, St ana ted 
PS; The foolproof method of 
verifying a high score is to take 
a photo of the high score fabel 
with the scorer's name, or 
simply a photo of the screen 
showing the high score. 
• Advanced Computer 
Products and Slogge* have 
some excellent add-ons for ihe 
Electron, so although a few 
companies may have stopped 
supporting the Electron, 
others are convinced, as we 
are, that there's a lot of life left 
in it yet. 

Speedier 
Skramble 

HAVING bean playing with the 
game Skramble I Electron 
User, May 19B51 (or a white, I 
decided to alter the program to 
enable rne to get rapid fire for 
my plane. 

But my knowledge of 
machine code is so thin - you 
can see right through it - t 
have given up. 

Can you or your readers 
supply a program that wilt 
speed up ttie plane s firing ra te 
pli-,iiv ? - S.lvl. Adams, 
Malpas. 

PS: Your Show at [J mist, 
Manchester was great. 
4 It would be too com- 
plicated to alter Skramble as 



you wish. 1 1 was only designed 
to fire one missile at a rime. 
Srjiry r 

Manic Mole 
line-up 

IN your Manic Mole listing 
fines 360 and 730 are missing. 

I am very pleased with your 
Guide to Electron software for 
education. I was wondering 
What was available and where 
from. — Simon Owen, 
Saltan r Norfolk, 
• Lines 360 and 730 don't 
exist, so if you can't get ihe 
program to work there must be 
some typing errors elsewhere 
in your version. 

Adventure 
games 

I'VE only been an Electron 
owner, and reader of Electron 
User, for a few months now, 
and I greatly enjoy keying in 
the various arcade- type genre 
listings you publish. 

However i em very much 
into adventure games, so t was 
very pleased to see the listing 
for Oungeon Quest in the 
October issue, 

This led me to wonder if 
there are any listings for 
mini-adventure type games in 
previous issues of Electron 
User? 

I have three smalt children 
aged 7}, 5 and 2, and the two 
eldest greatly enjoyed the 
Activities and Pirate Maths 
programs io the June andJufy 
Electron Users, 

Can we please have more of 
these type of educational fun 
programs in future issues? 
Again, are there any such 
programs in back issues of 
Electron User? 

Merlin s Cave is a great help 

1* 
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From Page 6? 



Data recorder problems 



in getting through adven tore 
garn6S r but I was wondering if 
a tittle space could be set aside 
for an Adventurer's Contact 
Column. 

t am very keen to contact 
fellow adventure players on 
the Electron with a view to 
exchanging dues and so on, 
and swapping adventure 
games. 

As I'm unemployed, swap- 
ping those adventures I va 
completed with other advent- 
urers is easier on my pocket 
than buying new games. 

Obviously adventurers 
swap pro y games can help 
each other with the ones 
they've completed, - Larry 
Horsfisld, Charlton, 
London. 

• The Necromancer in tins 
isiuo a li-uukJ satisfy your 
desire' for adventure. 

Musi issues have an edu- 
Cilional game. Cedrir; in the 
May 1985 issue and Odd One 
Out [April 1 985) are par- 
ticularly good for younger 
users. 

The contents of ihe monthly 
tapes should give you an idea 
of whai we published and 
when. 

Just didn't 
adapt . . . 

ffV the September issue of 
Electron User M. Mifner asked 
about a Mode ? adapter for 
the Electron. 

You said that there isn't one 
available, but in the October 
J 984 issue there is a smalt 
article about an adapter made 
by Sir Computers of Cardiff. 

is it stiff on the market?— P- 
Wilson, Ruislip. 

• The Sir Computers Mode 7 
adapter di-dn'i make it end the 
Company is ng longer with US. 

Tapes 
to disc 

f HAVE en Acorn Electron end 
have recently acquired the 
Pius 3. This is an excellent 
addition to my computer end 
the Welcome disc which came 
with it was also excellent. 

My onfy disappointment is 
that f cennot transfer some 
games f have bought on tape 
by Acornsoft and MicroPower 
on lo disc. Could you tall ma if 



REGARDING J. Gilbert's 
letter, I also had trouble with 
the Acorn data recorder within 
the guarantee period, ft would 
not record from my Electron. 

So f took the "Me and My 
Micro" pack back and got it 
tested. 

When it was found faulty, f 
totd tham to keep the data 
recorder and traded it in for a 
Plus I asf had an old cassette 
recorder t bought years ago for 
myZXSf. Ughhh. 

f thought this would do untii 
1 bought a Plus 3, which t now 
have. 

With the Plus 3, the 
Electron looks and acts really 
great. 

All I want to know is — if 
more disc material available ? - 
A.P. S hoard. King* Lynn. 
• Pan M of our disc series is 
all about using directories on 
the Plus 3, and there's more to 
come. You're not alone with 
recorder problems. 

+ * + 

i k too. have experienced prob- 
lems with my Acorn data 
recorder. 

Despite using it very 
carefufly r ft broke after six 
weeks. 

is this a common fault on 
machines?' Or have we pur- 
chased a faulty batch? — P< 
Leonard, Birmingham* 
* + * 

/ REGRET to inform J. Gilbert 
that he wasn't the onfy one to 
be "just unlucky". 

Purchased in February, data 
recorder No-. 1 lost a oitt* of 



there is a cassette or disc 
available for copying bought 
Cassette games an to discs for 

the Pius 3? - Kenneth 
Towwi (15), Preston. 
Preston. 

• We haven't heard of a tape 
to disc copier for the Electron, 
but software is starting io 
appear on Plus 3 discs now. 
A corn so ft have released a 
games disc and a database. 

A definite 
Plus 

/ AM thinking of getting e Plus 
i and am also thinking of 
getting a disc drive but the 



plastic off the cassette fid 
within a few days. Shortly 
xfw-rwafds the i&cOrd buttOH 
returned too high and wouldn V 
he depressed. Another small 
piece of plastic had broken off. 

Normal function was onfy 
gained by tapping the recorder 
upside down. 

Needless to say a replace- 
ment wes required - and 
supplied without question by 
the dealer. 

Within two days recorder 2 
ma/functioned in the same 
way. 

A temporary modification 
to stop the button returning 
too high solved the problem 
until there was a further fault 
of no transmission in the play 
mode. 

Recorder 3 is so far su'tt 
functioning, ail machines 
having received respectful 
treatment. 

A tetter to the manufac- 
turers to enquire if there was a 
design fault fust brought forth 
a reference to the Safe of 
Goods Act and instructions to 
visit the supplier again - not 
very hefpfui- 

The cassette recorder has 
been around for a good many 
years and these faults should 
have been remedied long, long 
ago. - P.E. Cornell, South- 
ampton. 

* * * 

WITH reference to J. Gilbert's 
latter in the July issue of 
Electron User, / assume the 
A com data recorder referred to 
is the iv&eALfQf as supplied 



Plus 3 unit is too expensive. 

Is there a disc interface 
which plugs into the Pius 1 
and allows use of many disc 
drives? 

Afso is there any possibility 
of connecting up an A Iphacom 
32 printer which is for the 
Spectrum ff used to own one) 
to my Electron? - A. Cote, 
Leominster. 

• Have you seen our special 
offers?' The Plus I and Plus 3 
are now excellent value for 
money. 

The Plus 3 has an edge 
connector to take another 
external drive. 

We'll have to pass the 
Aiphscorn problem over to our 
readers.. Can anyone help 7 



with the starter pack, 

My recorder ceased to work 
and. being inquisitive, I 
decided to take it to bits to find 
out why. 

The problem in my opinion 
is a design fault in two areas. 

The metal posts on the 
record button slide are not set 
at the correct position and 
allow the slide to come out of 
its guide, therefore famming 
up the complete mechanism, 

The plastic guides/frame is 
not robust enough. 

The first sign of anything 
starting to go wrong with the 
recorder is when the record 
button starts to protrude 
slightly above all the other 
buttons. 

This Is due to the slide 
mechanism being "half in" and 
"half out" of its guide. 

Two of my colleagues both 
have the same recorder. One 
has returned his four times, the 
other once. 

Both ware told by the stores 
involved that they had had 
quite a few recorders returned. 

I would hope by now that 
the manufacturer has solved 
this problem as, having used. 
Other recorders, 1 find the 
Acorn data recorder the most 
reliable tor reading and recor- 
ding data. - Petaf tic ant. 
VVaNsend. 

9 These are jusi a few of 
many let (era we've received 
concerning the Acorn Dat- 
acorder. It seems they have a 
serio us reliabfl i ly problem with 
it and have stopped supplying 

Sprites 
break up 

PART 4 of Roland Weddifove 's 
series on machine code gra- 
phics is what I have been 
awaiting for ages. 

On receiving November's 
issue I soon had the sprite 
print listing in action. 

Great. I thought, until t 
placed the sprite further up the 
screen, at $$000, when to my 
disappointment it only printed 
the tail section, As it moved 
further down the screen the 
wings appeared and then the 
nose. 

t have ptayed with she 
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program for hours and hours 
trying 10 debug it, but to no 
avetl 

f have; managed to include 
cursor control, left and fight, 
up and down although as yes 1 
haven't been able to do ail four 
together. 

t wwtd persevere, fyuf it 
loses parts es it goes up the 
screen. No problem et the 
bottom end, but that's not 
much good. 

What is the bug? t have 
checked and rechecked the 
fisting, hut it is the same as 
yours. 

By the way fine 1 70 is 
missing from my copy of 
Electron User, or at least the 
firs t heft, which I assumed was 
tor OSROCH and soon sussed 
out. 

However the breaking up 
sprite i cannot. Can you help? 
ft ii SO frustrating , , . 

Also are there any good 
quality graphic adventure 
games, where you control 
yourself and have an adven- 
ture like the text ones? 

Keep up the good work, t 
always find your magazine 
interesting end helpful with 
some good listings in ft. / only 
wished f had the time to type 
them all in. - D.R. C©*, 
Senf leet. 

4 There isn't a bug in the 
Sprite program in the Novem- 
ber issue- The problem is thac 
the sprite print rgiHme cannot 
print the very large sprite fast 
enough, 

The screen display is 
updated every 60th of a 
second, When the sprite is 
moved it is first erased and 
then reprinted at the new 



HAVING read your article in 
the September issue of Elec- 
tron User on L€tV$. t read up 
on MID$ r LEFTS end so on in 
my User Guide. Basic words 1 
bed never really thought about 
before, 

t then set myseffthe task of 
entering a word into the 
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position. 

When it is near the top of 
the $ceen the display is 
updated when the sprite has 
been erased and before it's 
been reprinted- Consequently 
you can' i &ee it. 

When it is near ihe bottom 
of the screen there's enough 
time lo reprint it before the 
lower part of the screen is 
displayed. 

If you reduce the sire of the 
sprite you"ll solve the problem. 

Twin Kingdom Valley is a 
good graphic adventure. There 
are about 170 detailed pic- 
tures in i!. 

Video 
connection 

COULD you please advise me 
as to the purpose of the 
Video connection on the 
Electron? — F. Matthew*, 
Duncuster. 

4 The video socket is for 
connecting your Electron to a 
monitor. 

A monitor provides a much 
clearer picture as it accepts a 
direct signal which baa not 
been modulated - thai is, 
processed specially for TV. 

The output 3s in black and 
while though. 

Sweet trap 

PLEASE could you tell me how 
to get past level 2 on B tagger - 
the sweetshop ? 

t can get along the conveyer 
heft and jump on to the ledge 
on the fight hand side, but 1 
can't get off the ledge Arret 



Electron and getting the com- 
puter to print out thet word in 
reverse. 

Having achieved that goal f 
went on to make the computer 
left ma if the word was a 
palindrome or not, 

This was something which 
kept me, a relative novice. 
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please could you tell me on 
The Mine by Micro Power why 
your score doesn't go on the 
scoreboard whan you get 
J 00.000? — William Caldiir- 
bank r Rainford, M«r- 
seysrde. 

• Are there any arcade 

experts who can help? 

Printer 
drivers 

YOU may be interested to 
know fhet t have been using 
Acomsoft's Printer Driver 
Generator for the BSC Micro 
with my electron and a 
Centronics 73 7 printer. 

The generator allows you to 
produce tailor-made printer 
drivers for your printer* utilis- 
ing the two highlighting com* 
mends in View {FUhlC H and 
FUNC J). 

The program asks you a 
number of Questions onscreen 
about your printer, and in 
particular ihe control codes If 
uses. 

ff you have a fecit BtOS, a 
Ricoh Fio writer f 600, an 
Epson FX3Q, a Juki 6 1 00 or a 
JPJOl, an answer file is 
pto vided, 

1 have not been very 
ambitious, and use basically 
only two different drivers. The 
main one allows for underlie 
ing and elongated print 

A second driver makes ^se 

of a facility to send an 
initialisation message to the 
printer, which causes all the 

print to app ear in the I 6, 7 cpi 
mode. 

The latter is very useful for 



thinking for some time. I can 
tell you. 

t enclose the resulting 
program which f regard as 
possibly the most useless 
program ever written, but it 
may faintly amuse or interest 
others. Andrew Brisbane, 
Salisbury. 
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producing work with 
Viewshaet. as it is possible to 
squeeie many more columns 
across the page. This driver 
also underlines and gives 
elongated print. 

I have also had to include a 
line feed In each of the drivers 
due to a curious compatibility 
problem between View and 
my printer. 

My printer will not accept 
more than one line feed at a 
time with View, so that while I 
do have each line appearing 
one beneath the other, f 
cannot create paragraphs or 
double line spacing. 

The solution has been to 
turn off the printer's line feed - 
I had a switch fitted to mine - 
and either use *fx6,0 in the 
command mode or include a 
line feed in the printer driver. 

Unfortunately this has 
caused a side effect, namefy 
the creation of a higher than 
normal number of spaces at 
the top of each page. 

Does any reader have d 
Sotuthn to this problem? 

Another View curiosity is 
the feet that when text is 
loaded back into the computer 
it sometimes leaves one or 
more spaces between the 
defeult ruler and your own 
ruler. 

if you print out without 
eliminating this gap you may 
find that it will cause havoc 
with your page layout. 

fn one instance i found that 
ihe computer had decided that 
it could not put any more on a 
page, so it moved the primer 
on to a fresh page. 

There was a "page eject" 
command in the text, which 
was the fltsi thing the com- 
puter read after it had moved 
onto the new page. 

The result was a blank 
sheet of paper separating two 
pages of tent. - Peter 
Savage. Burgess Hill, West 
Sussex, 

Contact 

PLEASE could you tell me 
where 1 can contact the 
Christian Micro Users Assoct" 
ation mentioned in the last 
Issue of Electron User '-Mrs 
A. E L Jackson, Sutton-in- 
A&hfield. 

4 The Christian Micro Users 
Association can be contacted 
at 138. 6 ram well Gardens. 
Sheffield S3 JPW. The sec 
retary is Philip A. Clark. 
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FREE 

RACING 

ANALYSER 



ELECTRON 

POOLS 

PREDICTOR 



MATCH 
DATABASE 



After IhreeSLicteSslu! seasons of pOoSs prediction On V>e 
e&C micro, we are pleased lo announce the Electron 
version of our renowned Pools Predictor program. 
Complete win powerful form gnaiygis. a massive 
database and much more. And making Ibis an 
OUlstenrJinp punter's pacfcaflie. there is « ,r <?y Racing 
Analyser Piogram to let you analyse any borse race 
ugsng the rec-ecsrd from your daily paper How beat thai 
Icht vailue! ^ 
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+ NEW ★ NEW * NEW 



LLECTRON TRACKBALL 

Add a new dimension and 
mouse-like control to your 
Electron graphics, art, drawings, 
CAD. X-Y movements and 
games. Interfaces to 
analogue port 
on P l lee l. 




★ MOUSE PA I NT SOFTWARE 

Superb icon driven drawing package for both 
Trackball and Tablet. Cassette save and load, 
outline or solid circles, ellipses, rubber 
rectangles, text, corrected dotted or solid lines, 
rubber band lines, colour choice, scribble, infinite 
paint brushes, hatch or plain fill in hnd 
4 our of & colours. £11 -50 - 



* TARANTULA TOUCH TABLET 

The most natural way fgr a 
designer or arft'si to 
conveniently draw or trace into 
an Electron with an exciting 
electronic pad and stylus. 
Includes a free copy 
of the Mousepaint . 
paint package. 1 79. 




Fnd 
VAT 




WIGMORE HOUSE LTD 
32 Saville Row, 
London W1X 1 AG. 



01-734 0173 
01-734 8826 
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The EIGHTH 
annual New Year 

SOLE 

of Electron programs 

ENDS THURSDAY 31 ST JANUARY 



The £12.50 utilities 
at £4.95 each! 

DATA FILE 

This one has. everything! Create you' own 
file of up lo 20 fields, decide t^e length 
of the Fields then name irwjm, Insert the 
data by just typing in. Search either the 
start of 9 fmld or anywhere m a f ie'di 
Edit simply by The cursor keys. Jump to 
any record you went. Set any of the 
fields not just the normal first nne 1 

Print. wHh of without the labels. Through 
the Plus Om ml erf ace to a printer, Save 
the entire file to cassette. 
Create frs many hies as you want, lor any 
purpose yun went and (ust how you want. 
The choice jS entirely yours I 



MICROTYPE 

Now firmly established as the 'standard' 
typing tutor for the BBC. n has 66*n 
laithfuliy ton vetted to me Electron, As 
used in over 20Q col leges and schools, 
and m Training by iCf, NCB. Shell, Boots, 
Post Office. Brilish Telecom, etc. etc 
The [»<,Kjr am gives hotn exercises ant I 
sentences wnn a comptele analysis oi 
your average typing speed. KtunfeCy and 
the keys mis-iyperJ„ 1( you wish to master 
the computer Keyboard, then trus is the 
rjiogiani for yOM- 



PERSONAL ACCOUNTS 

A tape based accounts program holding LJ P 
to 450 transactions, accepting] debit ami 
credit entries, references and date, with 
a balance shown after each entry. Any 
i>1 r'iM X r > i.,i[!?i)ixies can be Customised; 
scrolling: edit entries or balance; 
estimate; status: save and li>»d files. 
Absolutely ideal tor home accounts. 



The £8.50/£9.50 games 

FIGHTER PILOT .OfjuSt£3.95 

A true 3D cockpit vusw ol both the runway during take-offs and landings 
and the enemy fighters which you have to blast Out of the sky, Graphics 
incJuded an accurate radar system and a true combined artificial horizon 
and torn and bank indicator. Information also shown on fuel , Speed, 
altitude, rale of climb and score. Very active. 



CAVEMAN 



Take the barrow down the liFt into the many gallOrms ul rhi> nunr* m first 
dig fcr diamonds and then for gold, IF you manage to escape the monster 
by astude use of your ladders* yOu go down again for coat to refuel 
the furnace which depletes as the hit keeps working. 



MANIAC MOWER 



Tty your hardest 10 mow the grass in tne perl, whilst avoiding the maniac: 
mower, whose only aim is to Cul you up3 TO make it harder, you must rtat 
go aver your own tracks. To make it harder still there are lots of nasties 
lurking in the grass -all out to get you L To make it even harder stiff 
there's a karate expert training in the- park, who is very unfriendly! 



MUNCHMAN 



This is the one that started it all— a real live Pacman' for the Electron. 
Just like the original Arcade game with the ghoslieS chasing you around 
SS vOu devour, with of course the energisers which give you the- limited 
time to /ap the ghosties* 



SNAKE 
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ijOven hectic levels with Split screen aftd even double split screen make 
this this very active. The snake gets longer and longer as vOu devour 
the mushrooms, but avoid the toadstools at all costs, Ideal for young * 
children, whilst by increasing the speed, active enough for experts! 

REVERSI 

The Electron as your partner for Reversi also known as Othello- Plays to 
all the rules with the accepted black and whne counters on a green board. 
Moves can be easily entered, with a quick response. All information shown. 
■ s shown on (hi- si:n't'n with all me scores. 



DRACULA ISLAND 

A traditional Adventure with aN the ingredients of the originals, yel totally 
logical. A best seller on the BBC, this Will give you endless hours of 
enjoyment, with no little hair 'tearing in the attempt to soLve it, The aim is 
to find and kill Count Dracula before he gets youl 

RING OF TIME 

Another traditional Adventure with SOmO fiendish problems m your quest to 
fmd 1h-- Rmwj nf Time. Plenty of local ions and action make this one of the 
□ Uptime nrr-ats. Roth these Adventures have the Kansas Split screen display 
allowing the important information to remain on the screen. Both have the 
game saving lacihty and we offer a telephone Help' service. 

Any THREE for just 




The £22.50 Word Processor for £9.95! 

This is the one which is designed lor the two finger typist and hRS received rave notices in 
rls B8C version over the past (*<fj years, ll allows continuous typing with rm ntN.-d 1i> Eiwik 
at the screen, with line ends, margins and everything else automatically sot led out at Che 
printing stagtf hy lha Embedded Control Characters, as used by the professional processors, 
You can automatically move margins, tkrerease characters, centre text, right lustily, nev 
Hoe. new paragraph, new page, underline, enlarged, Srnphasised, condensed or norma f 
Characters arid ail by mserting-a single letter in the text as you typef 

For ease of use, all the main commands toggle on trie function keys, which are: Add, Edit, 
Search. Replace. Save tent. Load text. Inform, En it processor r Enter processor, Clear text. 
First page* Next page, Previous page, Last page. Insert text. Delete text, Insert butter, 
Clear buffer, Format, It will do many other things, printing either continuous or single 
Sheets, emphasised or drall copy, double or single spacing, adjustable pega length and 
tip! iyna i pinje numbering. Editing and inserting or deleting text is simplicity itself and a 
buffer holds Characters which can be moved and inserted anywhere in the text. 

The program will suppOrl any orinier interface. Also available with a DISK conversion 
routine to produce a full disk working copy at E2 extra. Complete wilh extensive manual 



We operate a first class 
return post service, with 
your order despatched the 
same (lay as received by 
our private Post Office 
col lection at 4 pm, 

If you order by telephone 
using ei titer Access, 
Bare La yea rd Or Diners 
credit card— you can have 
the programs tomorrow I 

Jo keep your telephone costs 
down, the person answering is 

trained to take orders quickly 
and answer Queries . . . 



^Kansas 



EVERY PROGRAM CARRIES OUfl UNIQUE LIFETIME GO A RAN I £ £ IF 17 f AILS IT WILL \U- Rin ACLCJ 
CHARGE. THIS YEAR. NEXT YEAR OR IN TEN YEARS . . . 

The longest established soFtwere publishers in Ihe country, row m our fiirnti year, backed 
fijf 30 years media pubHshmg from this same addressl The reliable one ... 



Kansas City Systems, Unit 3, Sutton Springs Wood, Chesterfield, S44 5KF, T«l 0246 B50357 




THp QES? ARjCADE.flDUENTUK EU&R 





one 

MICRO 



A huge adventure featuring over 100 beautifully detailed screens packed with challenging 
puzzles and awesome toes Vou start in the vast 3-towered citadel with Its curious cellar and we I J. 
Should you survive the perils within, you can venture on to the witch's house, Stone henge, the 
pyramids, and across the desert to the mountains Cross the ocean and you will reach the mystic 
temple on the teland, Vbu should devise how to use the ice crystal, trampolines, cannonballs, 
Egyptian statues, etc, to the best advantage in your onerous mission. Cleverly realistic animation 
(flickering larches, splashing water, and smouldering furnaces), Is used throughout to depict your 
movements and to vividly portray the fearsome monks, mummies and wolves. 

COMPETITION — 2 CHANCES TO WIN! 

Three crowns have been craftily hidden within the ad venture; the first person 
to loco le a ny two of the three crown s wil I win £100. 
The maximum score which can be obtained is 99 points; the first person 
to reach "this score will be presented witti an Impressive personal engraved 
shield and a cheque for £200. 

KE YBOAUD 0B JOYSTICKS" CASSFTTi VERSION 59,95 BBC DISC VERSION £11.96 



WE PAY UP TO 20<\, ROYALTIES FOR HIGH QUALITY PROGRAMS 



SUMMON SOFfUJARC LTD, 



Dept. XUt5, Regent House 
Sk Inner Lane Leeds 7 . 
Tel: 0532 459453. 





OUR GUARANTEE 
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